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CONTROLLED- ACCESS BROADCAST 
SIGNAL RECEIVING SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates to video data communication in 
which a Limited reproduction right in video data is trans- 
ferred between a broadcaster and a receiver. 

Commonly, video programming is transmitted from a 
broadcaster to a user via a satellite or cable communications 
system. In some systems, users are able to request, and 
broadcasters provide, select video programming through the 
use of individually addressable decoding receivers. The 
user's decoder is activated upon receipt of the user's address 
which is transmitted along with the requested video pro- 
gramming. 

The drawback of such systems is that the user is often able 
to record the requested video programming for later repro- 
duction. This later reproduction occurs without any royalty 
payment to the broadcaster or other holder of copyrights in 
the video programming. Further, the recorded video pro- 
gramming can be disseminated by the user to others for 
additional reproductions without corresponding royalty pay- 
ments. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

An object of the present invention is to provide a system 
for the transfer between a broadcaster and a user of a limited 
reproduction right in transmitted data. 

Another object of the present invention is to enable a user 
to request from a broadcaster a particular limited reproduc- 
tion right in a selected video program. 

Yet another object of the present invention is to prevent 
the reproduction of transmitted data by a user without 
adequate payment for each reproduction. 

In accordance with the present invention, an apparatus for 
receiving, recording, and reproducing data signals is pro- 
vided. A receiver receives transmitted data signals along 
with an access-control signal, the latter serving to control 
subsequent processing of the received data signals. The 
processed data signals are recorded in a first storage 
medium, and the access-control signal is stored in a second 
storage medium. When the processed data signals subse- 
quently are reproduced from the first storage medium the 
access-control signal is retrieved from the second storage 
medium, and is used to control the reprocessing of the 
reproduced data signals. 

The above, and other objects, features and advantages of 
the present invention will become apparent from the fol- 
lowing detailed description of illustrative embodiments 
when read in conjunction with the accompanying drawings 
in which the same components are identified by the same 
reference numerals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a satellite broadcast 
system in which the present invention finds ready applica- 
tion; 

FIG. 2 is a block diagram of a controlled-access broadcast 
digital video signal receiving system according to one 
embodiment of the present invention; 

FIG. 3 is a block diagram of a controlled-access broadcast 
digital video signal receiving system according to another 
embodiment of the present invention; 
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FIG. 4 is a block diagram of a controlled-access broadcast 
digital video signal receiving system according to a further 
embodiment of the present invention; 

FIG. 5 is a block diagram of a controlled-access broadcast 
3 digital video signal receiving system according to yet 
another embodiment of the present invention; 

FIG. 6 is a flow diagram illustrating a communication and 
processing operation controlled by the controller of the 
controlled-access broadcast digital video signal receiving 
10 system of FIG. 2; and 

FIG. 7 is another flow diagram illustrating another pro- 
cessing operation controlled by the controller of the 
controlled-access broadcast digital video signal receiving 
system of FIG. 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 illustrates a satellite broadcast system incorporat- 

20 ing a controlled-access broadcast signal receiving system 
102 according to the present invention. As explained in the 
following, it is preferred that the controlled-access broadcast 
signal receiving system 102 be specifically adapted to 
receive and process digital video data. Nevertheless, it 
should be appreciated that this system can be modified to 

25 accommodate other digital or analog signals without depart- 
ing from the scope of the invention. As it is understood that 
the system can easily be implemented to accommodate other 
types of data, the following explanation is specifically 
directed towards a controlled-access broadcast digital video 
signal receiving system 102. 

The satellite television broadcasting system comprises a 
broadcasting station 101. controlled-access broadcast digital 
video signal receiving system 102. an antenna 103, a video 

35 display 105, a communication link 106. and a satellite 107. 
Broadcasting station 101 broadcasts video signals and 
access-control signals to the controlled-access broadcast 
digital video signal receiving system 102 which processes 
the video signals as a function of the access-control signals. 

40 Broadcasting station 101 transmits video and access- 
control signals to receiving system 102 via communication 
link 106, satellite 107, or bom. Communication link 106 is 
a signal transmission medium that couples broadcasting 
station 101 and receiving system 102. Preferably, commu- 

45 nication link 106 comprises a conventional telephone line. 
Alternatively, communication link 106 includes any of a 
number of other transmission media, such as a land-based 
broadcast system, a cable television system, a fiber optic 
network or the like. 

50 Satellite 107 is a satellite broadcast signal relay station 
that receives signals from broadcasting station 101 and 
relays the signals to antenna 103. Antenna 103 receives 
signals from satellite 107 and supplies the signals to receiv- 
ing system 102. Alternatively, satellite 107 can be replaced 

55 by any of a number of other transmission media, such as a 
land-based broadcast system, a cable television system a 
fiber optic network or the like. 

Receiving system 102 receives video signals and access- 
control signals supplied by broadcasting station 101 and 

60 processes (e.g. descrambles, decodes, and records) the sig- 
nals. Topically, video signals are recorded on a storage 
medium and subsequently reproduced for display. 
Alternatively, video signals are recorded on a storage 
mivtinm and processed for display to a user substantially 

63 simultaneously. Access-control signals are stored in a 
memory or, alternatively, recorded on a storage medium 
which may be the same storage medium on which the video 
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signals are recorded. Id a preferred embodiment, receiving signals to encipherer 22. Further, descrambler 21A is 
system 102 is adapted to receive a storage cassette 104 coupled to a clock 27 to supply the received time reference 
containing a tape on which video and access-control signals signal and the date reference signal thereto, 
are recorded. Alternatively, storage cassette 104 comprises a' Encipherer 22 is coupled to descrambler 21 A. recording/ 
tape for storing video signals and a separate memory, such 5 reproducing section 23A, and access controller 28A When 
as a memory chip included therein, far storing access- enabled by the access controller, encipherer 22 encrypts, 
control signals. In other embodiments, receiving system 102 according to an encryption key, descrambled video signals 
is adapted to receive any of a number of other storage media, supplied by descrambler 21A to produce encrypted video 
such as a video disc, a magnetic media diskette, a compact signals. The encrypted video signals are supplied to 
disc or the like. Video display 105. which preferably is a 10 recording/reproducing section 23A for recording. However, 
conventional display device, is coupled to and receives the encrypted video signals cannot be displayed by ordinary 
video signals from receiving system 102 for display to a means. It is contemplated that the encryption key is pre- 
user. stored in encipherer 22. or is supplied by access controller 
In a preferred recording mode of operation, broadcasting 28A. or is included in the video signals or in the access- 
station 101 transmits video signals to satellite 107 which 15 control signals supplied by broadcasting station 101. When 
relays the signals to antenna 103 from which the video disabled by access controller 28A, encipherer 22 passes 
signals are coupled to receiving system 102. Also, broad- descrambled video signals from descrambler 21A directly to 
casting station 101 transmits access-control signals through section 23A without encryption. 

communication link 106 to the receiving system Receiving Recording/reproducing section 23A, through a record/ 

system 102 processes and records the video signals as a 20 playback head 24. or the like, records on storage medium 40 

function of the access-control signals. video signals supplied by encipherer 22. Section 23A. 

In a preferred reproduction mode of operation, the receiv- through head 24. also reads previously recorded video 

ing system retrieves the previously stored access-control signals from storage medium 40 and supplies the reproduced 

signals and uses those access-control signals to control the video signals to decipherer 25. Preferably, section 23A is a 

reproduction and processing of the previously recorded 25 digital video tape recording/reproducing device (VTR) and 

video signals. The video signals are supplied to video storage medium 40 is a video tape. However, other types of 

display 105 or to another peripheral device (not shown). storage media are contemplated, such as optical, magnetic or 

An alternate satellite television broadcasting system magneto-optic disc, solid-state memory, or the like, 
according to the present invention comprises each of the Decipherer 25 is coupled to decoder 26 and, when enabled 
elements described above except that only one of commu- by access controller 28 A. is adapted to decrypt, according to 
nication link 106 and satellite 107 is included. The alternate an encryption key. encrypted signals supplied by recording/ 
system is otherwise interconnected as in the above-described reproducing section 23 A. It is contemplated that the encryp- 
embodiment. Through the single transmission medium, tion key is pre stored in decipherer 25. or is supplied thereto 
broadcasting station 101 transmits both video signals and by access controller 28A, or is included in the video signals 
access-control signals to receiving system 102. 35 or the access-control signals supplied by broadcasting sta- 
in another variation, receiving system 102 transmits pro- tion 101, or is stored in storage medium 40, or is stored in 
gram requests, payment information, or other signals to access condition memory 29. When disabled, decipherer 25 
broadcasting station 101 through one of the transmission passes video signals from recording/reproducing section 
media. Typically communication link 106 is used for this ^ 23A directly to decoder 26 without decryption, 
purpose. As is well known in the art, video signals are commonly 
A first embodiment of the controUed-access broadcast compressed or otherwise coded to facilitate their transmis- 
digital video signal receiving system 102 according to the sion through a transmission medium, Decoder 26 decodes 
present invention is illustrated in FIG. 2 as system 102A. such coded digital video signals as reproduced from storage 
Receiving system 102A, is adapted for receiving, 45 medium 40 to produce uncoded digital video signals which 
descrambling, enciphering, recording, deciphering and are coupled to video display 105 for display. It is preferred 
decoding digital video signals; and is comprised of a tuner that decoder 26 is adapted to decode digital video signals 
20, a descrambler 21A, an encipherer 22, a recording/ encoded in accordance with the Moving Picture Image 
reproducing section 23A, a decipherer 25, a decoder 26, an Coding Experts Group (MPEG) standard, 
access controller 28A, a user interface 30, and a modem 31. 50 Clock 27 is comprised of a clock device and a date device 
Tuner 20 receives input digital video signals, selects for tracking the time of day and the calendar date, 
particular digital video signals, and supplies the selected respectively, known to those of ordinary skill in the art 
signals to descrambler 21A. Preferably, input digital video Clock 27 is coupled to access controller 28A and supplies 
signals are satellite broadcast digital video signals acquired time signals and date signals thereto. The clock receives a 
by satellite antenna 103 which is coupled to tuner 20. 55 time reference signal and a date reference signal from 
Alternatively, input digital video signals are acquired from descrambler 21A and synchronizes its operation therewith, 
another transmission medium that is coupled to tuner 20. User interface 30 is coupled to access controller 28A and 
Preferably, a user controls tuner 20 to select signals from supplies user input signals thereto. The user input signals are 
among different input digital video signals. The selected generated as a function of input supplied by a user to the user 
video signals include a time reference signal and a date 60 interface which may include a keyboard or user-operated 
reference signal. switches. Typical user input signals include a command to 
Descrambler 21A is coupled to tuner 20 and descrambles display video signals, a command to record broadcast video 
scrambled digital video signals supplied therefrom. As is signals, an authorization code, a request for a specific video 
well known in the art, transmitted video signals are com- program, and so on. 

monly scrambled or coded by a signal provider to prevent 65 Modem 31 is coupled to access controller 28A and to 

unauthorized reception of the video signals. Descrambler communication link 106 and facilitates the communication 

21A supplies an unscrambled version of the digital video of signals through the communication link between broad- 
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casting station 101 (shown in FIG. 1) and the access broadcasting station 101 and receiving system 102A. 
controller. As communication link 106 is preferably a tele- Examples of useful signal transfer sequences, implemented 
phone line, modem 31 is preferably a conventional tele- in different modes of operation of (he present invention, will 
phone line modem. be described in detail below. Through the different modes of 
Access controller 28A is further coupled to an access 5 operation, video programs are securely transferred between 
condition memory 29. It will be appreciated that as a a faster and a consumer for recording^! .toe con- 
function of the signals supplied to acc«s controller 28A by ^StaS * * 
clock 27, user interface 30, modem 31. and access condition r * 1 -a a a a 
memoiy 29. the access controller controls the operation of . ^.deo-on-demand mode, a user enters into user 
encipherer 22 and decipherer 25. As will be dfceussed in 10 ^ace 30 a request for a specific video pro-am. User 
greater detail below, depending upon whether applicable '^ce 30 transmtsthxs request to access controUer 28A. 

conditions have been fulfilled, the access controlleTenables " 1 tum - commumcat , es **. f^ est 

. . . , . . _ . , *• modem 31 and communication link 106 to broadcasting 

or disables me operation of encipherer 22 and decipherer 25. „ ^ . A . ™ w """ u "^ a " w " * w » 

A . - OA . r M . . . , . . station 101. The broadcasting station transmits the requested 

Access controller 28A stores access-control signals in and . . , * n«. . . . , ^i* . . 

retrieves access-control signals from aceesl condition » P"*™ to ***** J 07 which relays the video 

memory 29. In an alternate embodiment, it is contemplated !«■«"» «° *f ™ «» and supphes die video signals 

that the access controller 28A stores both access^ontrol "J™**"* «f program to tuner 20. It is expected that 

signals and the encryption keys of encipherer 22 and deci- ■■ 1 t T 

pherer 25 in access Edition memory 29. * c P^ular video signals comprising the requested video 

^ ■ , ' jt . . 2D program and supplies these selected video signals to 

AccessHcontrol signals indicate the < conditions, if any, to 20 dcs crambler 21A. The descrambler descrambles these 

be placed on the reproduction of the video component of the broadcast video signals and supplies a descrambled version 

selected digital video signals. These conditions describe the of ^ video signals to encipherer 22. Descrambler 21A also 

circumstances under which a user may or may not reproduce supp Ucs a time reference signal and a date reference signal, 

me selected video signals. As a function of the access- w hi<h accompany the video program transmission, to clock 

control signals, the selected video signals recovered by ^ 

descrambler 21A are processed prior to recording and pro- Additionally, broadcasting station 101 communicates 

cessed again following reproduction. Depending on the accessKX)ntrol ^goals communication link 106 and 

particular conditions and circumstances a user can be pre- modcm 31 t0 acccss COBSi ^ a ^ for m access 

vented entirely from accessmg the selected digital video condidoD ^ & m acce s S ^ ontrol signals serve to 

signals, grven loimted access to me signals, or given full ^ ^ conditions „ limitations, if any. upon the usage of 

access to the signals. Such conditions ^may include, but are me ^ ^ ^ ^ ^ a user ^ ^ex 

not limited to, one or more of the foUowing: (1) r^vious ^ reQt a ^ pro&mi ^ a fc^. 

receipt of a payment signal from broadcasting station 101, ^ ^ a prepayment method of purchase, a user pays for 

(2) a numerical limit on the number of times particular video ft ^ ^ subsequently mat thfbroad- 

signals may be reproduced or displayed^ (3) a temporal lmut ^ me t0 me user's video receiving 

on the reproduction or display of video signals, and (4) systcnx Broadcasting station 101 transmits the requested 

previous receipt of a user aumon^on cc^. fteferab y, the ^ ^ ^^tro] signal indicating that the 

access-control signals are comprised of simple default val- ^ program ^ ^ unconditionally recorded and repro- 

ues * 40 duced (FULL ACCESS). Access controUer 28A stores the 

Also illustrated in FIG. 2 is storage cassette 104A which FULL ACCESS signal in access condition memory 29 to 

comprises acccss condition memory 29 and storage medium disable encipherer 22. Hence, descrambled video signals of 

40. Storage cassette 104A is, as a whole, removably con- the video program are supplied by descrambler 21A through 

nected to receiving system 102A. Access condition memory encipherer 22, without encryption, to recording/reproducing 

29 stores access-control signals indicating the conditions, if 45 section 23A, whereat the descrambled and unencrypted 

any, to be placed on the reproduction and/or recording of video signals are recorded on storage medium 40. 

video signals on storage medium 40. Preferably, access m a postpayment method of purchase, wherein a user 

condition memory 29 is an integrated circuit RAM, inte- clect5 to pay for a video program after it has been received 

grated into storage cassette 104A but independent of storage oy me ma > s receiving system, broadcasting station 101 

medium 40, as has been proposed heretofore, and electri- ^ transmits the particular video program to receiving system 

cally connectable to access controller 28A. Storage medium 102A along with an access-control signal indicating that the 

40 stores signals recorded thereon by head 24 and is pref- video program cannot be reproduced (NO REPRO). Access 

erably removably engaged therewith. controller 2&A stores the NO REPRO signal in access 

Operation of the embodiment of the controUed-access condition memory 29 and enables encipherer 22, causing it 

broadcast digital video signal receiving system 102A shown 55 to encrypt, according to an encryption key, descrambled 

in FIG. 2 will be described below. An important feature of video signals of the video program supplied by descrambler 

this embodiment is that access-control signals, correspond- 21A. Encipherer 22 supplies encrypted video signals to 

ing to video signals mat are to be recorded on or reproduced rccc*ding/reprc4ucing section 23A, whereat the encrypted 

from storage medium 40, are stored in access condition video signals are recorded on storage medium 40. 

memory 29, Access controller 28A controls the operation of ^ It is contemplated that the user subsequently purchases 

encipherer 22 and decipherer 25 as a function of one or mare the video program from the broadcaster. Upon payment, 

of the access-control signals stored in access condition broadcasting station 101 transmits an access-control signal 

memory 29 and/or received from modem 31. In this manner, to access controller 28A indicating that the recorded video 

the encryption and decryption of video signals is controlled program can be reproduced (REPRO OK), and this REPRO 

to prevent unauthorized reproduction of the video signals. w QK signal replaces the previously stored NO REPRO signal 

The configuration of the present invention is compatible in memory 29. When the encrypted video signals subse- 

with many different sequences of signal transfer between quently are played back from storage medium 40, they are 
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supplied to decipherer 25 which is enabled by the stored received access-control signal is stored in access condition 
REPRO OK signal to decrypt the reproduced video signals. memory 29; and the operation of encipherer 22 is enabled by 
In a second prepayment method of purchase, similar to the access controller 28A. As described above, the requested 
postpayment method, the user pays for the selected program video program is received, selected, descrambled. 
prior to its transmission, but broadcasting station 101 first 5 enciphered, and recorded in an enciphered form 
transmits the selected program to receiving system 102A Of course, there are many different methods of expressing 
along with a NO REPRO signal. Access controller 28A thc terms of a rcntal ^ preceding expressions arc intended 
causes encipherer 22 to encrypt the video signals of the merd ^ examples to assist in explaining the present 
video program and the encrypted rivals are recorded on MoQ md DOt as ^ Fuither les of 

storage medium 40 while die NO REPRO signal is stored in 10 ugcful M tCfms rcproduction of a videTprogram 

access condition memory 29 Upon completion of the video fof a DUmber 0 f hours or of days, or for a period of 
program transmission, broadcasting station 101 transmits a time . fl me f^^g 

REPRO OK signal; and access controller 28A replaces the . . ' _ . . 

storedNOREPROsignalwiththeREPROOKsignal.Hus. ,An<dogou S to the prepayment and postpayment methods 
theWdeoprogramis^cordedinenayptedfonnbuttheuscr of P«^- «"* rental of a Video program can be prepaid 
can reproduce and decrypt the program an unlimited number " or Postpaid by the user. When the rental is prepaid, broad- 
of timk This second prepayrrTntmethod has the advantage staUo » 101 * ansmi ^ &c T "} w t P r °^ am a ° d * e 

of producing video recordings that can only be reproduced access-contro? sign£ specifying the terms of the rental to 
in devices having compatible decryption capabilities. receivmg system 102A which processes the video program 

. . . Al _ . f ~ . (i.e.. selectively encrypts the video signals) and stores the 

/Utemauvdy.auser canpur^ M ^.^0/^^ described above, 

a video program a certain number (N) of times. The user thus ^ * ^ , . . 

*Yents"meTideo program * when rcntal ^tpaid. broadcastmg 

the user enters a request into user interface 30 to rent a video ~ 101 transmits the requested program and a NO 
prograinforNrer^uctions. User interface 30 transmits the ™* K0 to receiving system 102A, which encrypts 
request to access controller 28 A which forwards the request „ and r t ecor f s ^f*> ^f*™ ™ d storcs te NO REPRO 
through modem 31 and communication link 106 to broad- signal as described above Upon proper payment broad- 
casting sUUon 101. Broadcasting station 101 transmits the «* statlOD }J transmits the accessHcontrol signal specifying 
requeued video program along with an access-control signal * e ^^ e r 5 entai ^ c n*"™***™ which 
indicating that the video program can only be reproduced N *e NO REPRO signal in access condition memory 29 with 
times (REPRO N TIMES). The access controller receives 30 ^ ^wly-transmitted access-control signal, 
the REPRO N TIMES signal and stores it in access condition 1° a further variation, a certain segment of the video 
memory 29. The video program is received by tuner 20 and program can be made available for reproduction by a user in 
supplied to desaambler 21A which descrambies the video a "preview" mode of operation. In this ''preview" mode a 
program and supplies descrambled video signals to end- user can view a selected portion of the requested video 
pherer 22. The encipherer, which is enabled by the access 35 program and later decide whether or not to purchase or rent 
controller, encrypts the descrambled video signals, and <*» entire video program In an illustrative implementation 
supplies encrypted signals to recordmg/reproducing section of the preview mode, the access-control signal correspond- 
23A for recording on storage medium 40. in 8 to preview segment is a REPRO OK signal and the 

In another rental mode, wherein a user desires to rent a access-control signal corresponding to the entire video pro- 
particular video program for a certain period of time, an 40 &am h a N0 REPR0 

access-control signal designating the period of time during ^ a second video-on-demand mode, a user requests video 
which reproduction of the requested video program is autho- programming from a broadcaster to be transmitted at a later 
rized is supplied by the broadcasting system For example, time* perhaps the following day. The video programming 
the user may request to rent a particular video program for may be, for example, one or more video programs selected 
a certain number of days (D). Receiving system 102A 45 °y ^ user <* a number of video programs selected by the 
transmits mis request via communication link 106 to broad- broadcaster. In the latter case, it is contemplated that the user 
casting station 101. The broadcasting station calculates the initially selects a particular type of video programming or 
date Y. as a function of D, on which the reproduction right vi**™ programming provided by a particular video 

should expire, and transmits the requested video program program supplier. 

along with an access-control signal indicating that repro- 50 The request for "delayed" transmission of the video 
duction is allowed until date Y (REPRO UNTIL DATE Y). programming is entered by the user into user interface 30. 
The access-control signal is received by receiving system User interface 30 transmits this request to access controller 
102A and stored in access condition memory 29. The access 28A which communicates the user's request through modem 
controller enables the operation of encipherer 22; and as 31 and communication link 106 to broadcasting station 101. 
described above, the requested video program is received, 53 Some period of time later, broadcasting station 101 trans- 
selected by tuner 20, descrambled, enciphered, and recorded mits the requested video programming to satellite 107 which 
in enciphered form Subsequently, the encrypted video pro- relays the video programming to antenna 103. Preferably, 
gram is reproduced, deciphered (so long as the reproduction transmission of the video programming occurs during peri- 
operation is performed prior to date Y) and displayed ods when broadcasters are "off-the-air" or during periods of 
As another example, a user can request to rent a particular 60 low viewership of broadcast video signals. Antenna 103 
video program for a certain number of hours (H). Receiving receives the video programming and supplies the video 
system 102A transmits this request via communication link signals to tuner 20 from which the particular video signals 
106 to broadcasting station 101 which calculates the time T, comprising the requested video programming are supplied to 
as a function of H, when the reproduction right should de scrambler 21A which, in turn, supplies a descrambled 
expire, and transmits the requested video program along 65 version of the video signals to encipherer 22. 
with an access-control signal indicating that reproduction is In this mode, broadcasting station 101 also transmits two 
allowed until time T (REPRO UNTIL TIME T). The access-control signals via communication link 106 and 



09/23/2004, EAST Version: 1.4.1 



5,796,828 

9 10 

modem 31 to access controller 28 A. One access-control value (e.g. zero). If the number N is not greater than the 

signal indicates that the video programming is to be erased threshold value, then access controller 28A disables opera- 

on a certain date Y (ERASE ON DATE Y) and the other tion of decipherer 25 and reproduction of the stored video 

access-control signal is the NO REPRO signal. Access signal proceeds as in the NO REPRO signal case. On the 

controller 28 A stores the ERASE ON DATE Y signal and the 5 other hand, if the number N is greater than the threshold 

NO REPRO signal in access condition memory 29. Enci- value, then access controller 28A enables decipherer 25 and 

pherer 22, when enabled, supplies encrypted video signals to reproduction of the stored video signal proceeds as in the 

recording/reproducing section 23A for recording on storage REPRO OK signal case. 

medium 40. After the video signal is reproduced from storage medium 

Subsequently, but prior to date Y, the user selects a video 10 40, if the number N is greater than the threshold value, 

program from the requested video programming stored on access controller 28A subtracts one from the value of N to 

storage medium 40 and pays the fee to rent the selected produce a new value N and writes a new REPRO N TIMES 

program for a particular rental term. Upon payment, broad- signal, utilizing the new value N, into access condition 

casting station 101 transmits the access-control signal indi- memory 29 whereat the previously stored REPRO N TIMES 

eating the appropriate rental condition to access controller 13 signal is replaced by the new REPRO N TIMES signal. 

28A which replaces the previously stored NO REPRO signal According to this procedure, the particular video signals 

in memory 29. Hence, the ERASE ON DATE Y signal stored in storage medium 40 to which the REPRO N TIMES 

remains stored in access condition memory 29. signal corresponds are only reproduced the number of times 

Illustrative video signal reproduction modes of operation represented by the number N. The value N stored in access 

of receiving system 102A now will be described. The 20 condition memory 29 thus reflects the remaining number of 

process is initiated when a user enters a command into user permitted reproductions of the particular video signals, 

interface 30 to reproduce a prestored video program Since the access condition memory is provided in the same 

recorded on storage cassette 104A. The user interface trans- storage cassette 104A as storage medium 40, and the video 

mits the command to access controller 28A which retrieves signals are encrypted on the storage medium, the video 

the access-control signal stored in access condition memory 25 signals can only be reproduced for display N times even if 

29 of the storage cassette. The operation of decipherer 25 is the cassette is loaded into another receiving system, at least 

controlled as a function of the particular access-control UDt H a new access-control signal is stored. 

signal(s) that is retrieved. When, as described above, a video program is rented for 

If. for example, the retrieved signal is a FULL ACCESS „ °&ty a certain period of time, access controller 28A retrieves 

signal men access controller 28A disables decipherer 25. the corresponding access-control signal from access condi- 

Reccffding/reproducing section 23A recovers video signals tion memory 29 and also receives a clock signal and a date 

from storage medium 40 and supplies the reproduced video signal from clock 27. The clock signal and the date signal are 

signals to decipherer 25. which passes the video signals to compared to the retrieved access-control signal, and if the 

decoder 26. As described above, the reproduced video 35 particular condition expressed in the access-control signal is 

signals are unencrypted; and decoder 26 decodes the video satisfied such that reproduction is allowed, then decipherer 

signals and supplies uncoded video signals to video display 25 is enabled and reproduction of the stored video signals 

105. proceeds as in the REPRO OK case. However, if the 

If the NO REPRO signal is retrieved from access condi- condition expressed by the access-control signal is not 

tion memory 29, access controller 28A disables the opera- „ ** mcd »<* ^production of the video signals is not 

tion of decipherer 25. However, unlike the FULL ACCESS alleged, then the decipherer is disabled and reproduction of 

signal case, the video signals stored on storage medium 40 thc vi ^° n s J« nals P"><*«k as described with respect 

are encrypted. Hence, recording^ep-oducing section 23A t0 ^ NO REPRO signal 

reproduces encrypted video signals which are supplied to For example, when access controller 28A retrieves a 

decipherer 25 to be passed directly to decoder 26 without 45 REPRO UNTIL DATE Y signal from access condition 

decryption. The decoder decodes the encrypted video sig- memory 29, it compares the date signal from clock 27 to the 

nnk to produce uncoded but encrypted video signals which date Y If the date from clock 27 is prior to date Y, then the 

are supplied to video display 105. As a result the video access controller enables the operation of decipherer 25 to 

display either cannot display the video signals at all or can decrypt the reproduced, encrypted video signals. In a similar 

only display a distorted version of the original video pro- ^ fashion, when the access controller retrieves a REPRO 

gram. UNTIL TIME T signal from the access condition memory. 

As a further alternative, access controller 28A may ix compares the time signal supplied by clock 27 with the 
retrieve a REPRO OK signal from access condition memory t*™ 6 T. If the time indicated by the time signal is prior to 
29 to enable the operation of decipherer 25. Recording/ titDR T » tncn reproduction of the stored video signals pro- 
reproducing section 23A reproduces the encrypted video 55 ceeds as described with respect to the REPRO OK signal, 
signals stored on storage medium 40 and supplies the In an analogous manner, when access controller 28A 
encrypted signals to enabled decipherer 25 which decrypts retrieves an ERASE ON DATE Y signal from access con- 
the video signals and supplies unencrypted video signals to dition memory 29, it compares the date signal from clock 27 
decoder 26. The decoder decodes the video signals and to the date Y. If the date indicated by clock 27 is the same 
supplies the resulting uncoded and decrypted video signals $0 as or past date Y, then the access controller controls 
to video display 105 for display. Because the video signals recording/reproducing section 23A to erase the video signals 
are uncoded and decrypted, video display 105 displays the stored on storage medium 40. A suitable control channel, or 
reproduced video program without distortion, link, may be provided between access controller 28A and 

As yet another alternative, when access controller 28A recordtogfreprodudng section 23A. 

retrieves a REPRO N TIMES signal from access condition 65 An alternate embodiment of receiving system 102A addi- 

memory 29, the access controller 28A determines whether tionally includes a connection between descrambler 21Aand 

the number N is greater than a predetermined threshold access controller 28A. Here, scrambled access-control sig- 
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nals that are transmitted by broadcasting station 101 along tially identical to the modes of operation of receiving system 

with the video signals are supplied to and descrambled by 102A with the following illustrative exceptions. Access 

de scrambler 21A from which they are coupled to die access controller 28B functions in the same manner as access 

controller. In this alternate embodiment, video signals are controller 28A, except that access-control signals are stored 

recorded and reproduced as described above, and encipherer s through recording/reproducing section 23B, in storage 

22 and decipherer 25 are selectively enabled and disabled in medium 40. instead of in a separate access condition 

response to the received access-control signals in the same memory. Recording/reproducing section 23B functions in 

manner as has been discussed. the same manner as section 23A except that section 23B 

As will be appreciated by one of ordinary skill in the art. additionally records access-control signals on and repro- 

each of the abovedescribed modes of signal reproduction 10 duces access-control signals from storage medium 40. The 

wherein the user has prepaid for the video programming can reproduced access-control signals are supplied from 

be achieved substantially simultaneously with the recording recording/reproducing section 23B to access controller 28B. 

of the broadcast video signals. In such a mode of operation. Similar to the alternate embodiment discussed in conjunc- 

recording/reproduciag section 23A functions both to record tion with FIG. 2* an alternate embodiment of receiving 

the processed broadcast video signals and to supply the 15 system 102B additionally includes a connection between 

video signals to decipherer 25. Decipherer 25. controlled by de scrambler 21A and access controller 28B so that 

access controller 28 A, decrypts the video signals as a scrambled access-control signals that are transmitted by 

function of the access-control signal to be stored in access broadcasting station 101 along with the video signals are 

condition memory 29 and decoder 26 decodes the resulting descrambled and supplied to the access controller. Of 

video signals for immediate display on video display 105. 20 course, access controller 28B uses these access-control 

Another embodiment of the controlled-access broadcast signals in the same manner as discussed above, 

digital video signal receiving system 102B according to the A further embodiment of the controlled-access broadcast 

present invention is illustrated in FIG. 3. Receiving system digital video signal receiving system 102C according to the 

102B differs from aforedescribed receiving system 102A in present invention is illustrated in FIG. 4. Receiving system 

that receiving system 102B stores access-control signals and 25 102C, is adapted for receiving, descrambling. decoding, 

video signals in the same storage medium 40 of storage recording, and reproducing digital video signals and is 

cassette 104B. similar to the aforedescribed receiving system 102A of FIG. 

Recording/reproducing section 23B, through head 24, 2. As in receiving system 102A, receiving system 102C 

records on storage medium 40 in storage cassette 104B stores access-control signals in access condition memory 29 

video signals supplied by encipherer 22 and access-control of storage cassette 104A, while the video signals are stored 

signals supplied by access controller 28B; and also reads on storage medium 40 of the storage cassette, 

previously recorded video signals and previously recorded FIG. 4 differs from FIG. 2 in that de scrambler 21C of 

access-control signals from the storage medium. Hie repro- receiving system 102C is coupled to access controller 28C, 

duced video signals are supplied to decipherer 25 and the 35 recording/reproducing section 23 A, and decoder 26; and 

reproduced access-control signals are supplied from the encipherer 22 and decipherer 25 are not provided as separate 

recording/reproducing section to access controller 28B. As circuits. When enabled by access controller 28C, descram- 

before, recording/reproducing section 23B is a digital video bier 21C descrambles video signals supplied by tuner 20 and 

tape recording/reproducing device (VTR) and storage supplies an unscrambled version of the digital video signals 

medium 40 is a video tape; although the storage medium ^ to recordi ng/repr oducing section 23A. Also, when enabled 

may be a magnetic disc, an optical disc, a magneto-optic by the access controller, ^scrambler 21C descrambles video 

disc, a solid-state device, or other recordable medium. It is signals reproduced by recording^reproducing section 23A 

also preferred that the access-control signals be stored in one and supplies an unscrambled version of the digital video 

or more sub-code regions of the storage medium. signals to decoder 26. When disabled by access controller 

When enabled by access controller 28B, decipherer 25 45 28C, de scrambler 21C passes scrambled video signals from 

decrypts, according to an encryption key, encrypted signals tuner 20 directly, without encryption, to section 23A and 

reproduced by recordin g/ireproducing section 23B. It is also passes video signals reproduced by the recording/ 

contemplated that the encryption key is prestored in the reproducing section directly, without decryption, to decoder 

decipherer or is supplied thereto by access controller 28B, or 26. Scrambled video signals can be recorded but they cannot 

is included in the video signals or the access-control signals jq be displayed in scrambled form. 

supplied by broadcasting station 101 . or is stored in and read It will be appreciated that acces s controller 28C functions 

from storage medium 40. When disabled, decipherer 25 in the same general manner as access controller 28A, except 

passes video signals from recording/reprodu cing section that descrambler 21C is controlled in accordance with the 

23B directly to decoder 26 without decrypting such signals. access-control signals rather than encipherer 22 and deci- 

As a function of the signals supplied to access controller 55 pherer 25. 

28B by clock 27, user interface 30, modem 31, and At those aforedescribed operational steps where access 

recording/reproducing section 23B, the access controller controller 28A enables encipherer 22, access controller 28C 

controls the operation of encipherer 22 and decipherer 25 as disables descrambler 21C to pass scrambled signals to the 

has been described previously. Specifically, depending upon recording/reproducing section; and where access controller 

whether applicable conditions have been fulfilled, the access 60 28A disables encipherer 22, access controller 28C enables 

controller enables or disables the operation of encipherer 22 scrambler 21C to supply descrambled signals to the 

and decipherer 25. reooidlng/reproducing section. However, in the operational 

Each signal transfer sequence, including variations steps where access controller 28A enables decipherer 25, 

thereon, described above with respect to receiving system access controller 28C similarly enables descrambler 21C to 

102A is also implemented in similar modes of operation of 65 descramble the signals reproduced by the recording/ 

receiving system 102B. It will be appreciated, then, that the reproducing section Where access controller 28A disables 

modes of operation of receiving system 102B are substan- decipherer 25, access controller 28C similarly disables 
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de scrambler 21C to pass to decoder 26 signals reproduced be made at that time. If the price of the video program has 

by the recording/reprodu cing section. been previously paid or is immediately paid, then processing 

In an alternate embodiment of receiving system 102C proceeds with step S66. Otherwise, processing proceeds 

access-control signals, transmitted by broadcasting station with step S67. 

101 along with video signals, are received through antenna 5 In step S66, broadcasting station 101 transmits the video 

103 and supplied by tuner 20 to descrambler 21C for program via satellite to antenna 103 and transmits the FULL 

descrambling and for coupling to access controller 28C. ACCESS signal via communication link 106 and modem 31 

A stiUfurmer embodiment of the controUed-access broad- to access controller 28A. Access controller 28A disables 

cast digital video signal receiving system 102D according to encipherer 22. allowing the video program to be recorded in 

the present invention is illustrated in FIG. 5. Receiving 10 an unencrypted form on storage medium 40, and the access 

system 102D is seen to be a combination of portions of controller also stores the FULL ACCESS signal in access 

receiving system 102C and receiving system 102B (FIG. 3). condition memory 29. 

Similar to receiving system 102B, receiving system 102D In step S67, broadcasting station 101 transmits the video 

stores access-control signals and video signals in the same program via satellite to antenna 103 and transmits the NO 

storage medium 40 of storage cassette 104B. Recording/ 15 REPRO signal via communication link 106 and modem 31 

reproducing section 23B supplies the reproduced video to access controller 28A. The access controller enables 

signals to descrambler 21C and supplies the reproduced encipherer 22. causing the video program to be encrypted 

access-control signals to access controller 28D. and then recorded in encrypted form on storage medium 40. 

It will be appreciated that the modes of operation of and the NO REPRO signal is stored in access condition 

receiving system 102D are substantially similar to the modes 20 memory 29. 

of operation of receiving system 102C with the following If the video program is not to be purchased, resulting in 
illustrative exceptions. Access controller 28D functions in a negative answer to inquiry S63. the operation proceeds to 
the same manner as access controller 28C, except mat inquiry S65 whereat the user is polled to determine whether 
access-control signals are stored in storage medium 40 the video program is to be rented for a number (N) of 
instead of in a separate access condition memory. 25 viewings. If the user enters an affirmative response into user 
Recording/reproducing section 23B functions in the same interface 30, the number N is entered, and operation pro- 
manner as section 23A except that section 23B additionally ceeds to inquiry S69. Otherwise, operation proceeds to 
records access-control signals on and reproduces access- inquiry S6S. 

control signals from storage medium 40. Hie reproduced At inquiry S69, the broadcasting station 101 determines 

access-control signals are supplied from recording/ whether the user has prepaid for the N viewings of the video 

reproducing section 23B to access controller 28 D. program and if not, the user is further queried to determine 

Similar to the alternate enirxxliinent discussed in conjunc- if payment will be made at that time. If the fee for N 

tion with FIG. 4. access-control signals, transmitted by viewings of the video program has been previously paid or 

broadcasting station 101 along with video signals, are 35 is immediately paid, processing proceeds with step S71. 

received through antenna 103 and supplied by tuner 20 to Otherwise, processing proceeds with step S72. 

descrambler 21C for descrambling; and the descrambled In step S71, broadcasting station 101 transmits the video 

access-control signals are supplied to access controller 2SD. program via satellite to antenna 103 and transmits the 

It is seen that access controller 28D receives access-control REPRO N TIMES signal via communication link 106 and 

signals from recordingfreproducing section 23B and either ^ modem 31 to access controller 28A The access controller 

from modem 31 or from descrambler 21C, or from both. 28A enables encipherer 22, causing the video program to be 

FIG. 6 is a flow diagram of a preferred mode of operation encrypted and men recorded on storage medium 40; and the 

of receiving system 102A of FIG. 2. as controlled by access REPRO N TIMES signal is stored in access condition 

controller 28 A. wherein a user orders from a broadcaster a memory 29. 

limited or an unlimited right (as may be desired) to repro- 45 in step S72, broadcasting station 101 transmits the video 

duce a video program The user initiates the process by program via satellite to antenna 103 and transmits the NO 

entering a request for a particular video program at user REPRO signal via communication link 106 and modem 31 

interface 30. The process begins at step S60, where access to access controller 28 A. The access controller enables 

controller 28A causes modem 31 to connect to broadcasting encipherer 22, causing the video program to be encrypted 

station 101. jq and then recorded on storage medium 40; and the NO 

Access controller 28A transmits identification informa- REPRO signal is stored in access condition memory 29. 

tion through modem 31 and communication link 106 to If the video program is not to be rented for N viewings. 

broadcasting station 101 which checks the identification inquiry S65 is answered in the negative and the operation 

information against a subscription list and determines proceeds to inquiry S6S whereat the user is polled to 

whether the user has subscribed to the broadcasting station's S5 determine whether a video program is to be rented for 

service, as represented by inquiry S61. If the user is not viewing until a date Y. If the user enters an affirmative 

subscribed, the broadcasting station terminates the connec- response into user interface 30, the date Y is entered, and 

tion with receiving system 102A in step S62. operation proceeds to inquiry S70. Otherwise, operation 

If the user is subscribed, inquiry S61 is answered in the returns step S62, described above, 

affirmative and operation continues to inquiry S63, which 60 At inquiry S70, the broadcasting station 101 determines 

polls the user to determine whether or not the video program whether the user has prepaid for the rental of the video 

is to be purchased. If the user enters an affirmative response program until date Y and if not, the user is further queried 

into user interface 30, operation proceeds to inquiry S64. to determine if payment will be made at that tim* If the fee 

Otherwise, operation proceeds to inquiry S65. for the rental period has been previously paid or is imme- 

At inquiry S64, the broadcasting station 101 determines 65 diately paid, then processing proceeds with step S73. 

whether the user has prepaid for the video program and if Otherwise, processing proceeds with step S72, described 

not, the user is further queried to determine if payment will above. 
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Id step S73, broadcasting station 101 transmits the video signal is the REPRO OK signal If it is, processing proceeds 

program via satellite to antenna 103 and transmits the with step S97, described above. Otherwise, processing 

REPRO UNTIL DATE Y signal via communication link 106 advances to inquiry S85 whereat access controller 28A 

and modem 31 to access controller 28A. The access con- determines if the access-control signal is the FULL ACCESS 

troller enables encipherer 22. causing the video program to 5 signal. K so. processing proceeds with step S96. Otherwise, 

be encrypted and then recorded in encrypted form on storage processing proceeds with step S 92. 

medium 40. Access controller 28A also stores the REPRO m stc P S92 ' access controller 28A determines that it has 

UNTIL DATE Y signal in access condition memory 29. failed t0 recognize the particular access-control signal stored 

« . a a e in condition access memory 29. if any. Lacking a recogniz- 

HO. 7 is a flow diagram o^ ^^eferr^ of operation aWe mwaM signal / no video y signal I J^Iiictai is 

^^^wi^\^vA^%^\^%^^^ « authorized. Access controUer 28A terniinates the connection 

reproduce a selected previously recorded video program, with Dfoadcast i ng station 101. It should be appreciated that 

The user initiates the process by supplying a request to step S92 can be replaced with additional access-control 

reproduce a prerecorded video program at user interface 30 s jg Da l definitions to provide further processing and access- 

and the process begins at step S80. where access controller control signal permutations. 

28A retrieves from access condition memory 29 the access- 15 ^ step S96 access controUer 28A disables decipherer 25, 

control signal corresponding to the selected video program. recording/reproducing section 23A reproduces the 

The process proceeds to inquiry S81 whereat the access selected video program from storage medium 40. The repro- 

controller determines if the access-control signal is the NO duced video program passes through decipherer 25 for 

REPRO signal. If so* processing proceeds with step S86; decoding by decoder 26, and is supplied to video display 105 

otherwise, processing proceeds to inquiry S82. 20 for display. 

In step S86, access controller 28A causes modem 31 to If the retrieved access-control signal is the NO REPRO 

connect to broadcasting station 101 and transmits identifi- si 8 nal payment of the full purchase price is not made, 

cation information and program information to the broad- answered in the negative and the process 

casting station. Processing then proceeds to inquiry S88 f^f 5 *> i^uiry S89, wWch queries me user to 

which queries the user to determine if payment of the full 25 *° r £ ™ wm « s of * e ^ ***** ^ ^ Pf d 

purchase price for the video program will be made at that * * J" ^T^SS 1 ^1^^ 

, . , r t . . • m , . broadcastine station 101 transmits the REPRO N TIMES 

time. If the purchase pace of me vjdeoprognun is pad. then " g „^f mmunication ^ 106 and modem 31 to access 

processing proceeds wrth step S93. Otherwise, processing ^tnOa 28A. and processing proceeds with step S94. 

proceeds to inquiry M described above. Otherwise, processing proceeds to inquiry 

In step S93, broadcasting station 101 transmits the S91 which queries the user to determine if the fee for rental 

REPRO OK signal via communication link 106 and modem of the video program until date Y will be paid. If the fee for 

31 to access controller 28A which stores the REPRO OK such a rental is paid, then processing proceeds with step S95. 

signal in access condition memory 29. replacing the NO Otherwise, processing proceeds with step S90, described 

REPRO signal, and processing proceeds to step S97. In step 35 above. 

S97. the access controUer enables decipherer 25; and the In step S95, broadcasting station 101 transmits the 

selected video program which is reproduced from storage REPRO UNTIL DATE Y signal via communication link 106 

medium 40 is decrypted by decipherer 25, decoded by and modem 31 to access controller 28A which stores the 

decoder 26. and supplied for display to video display 105. REPRO UNTIL DATE Y signal in access condition memory 

If the retrieved access-control signal is not the NO 40 29, replacing the NO REPRO signal, and processing pro- 

REPRO signal, as represented by a negative answer to ceeds to step S97, described above, 

inquiry S81, inquiry S82 determines whether the access- Those of ordinary skill in the art will readily appreciate 

control signal is the REPRO N TIMES signal. If so, pro- the modifications to be made to the flow diagrams of FIGS, 

cessing proceeds with step S94. Otherwise, processing pro- 6 and 7 to control the operation of the controUed-access 

ceeds to inquiry SS3. In step S94, access controller 28A 45 broadcast video signal recording systems shown in FIGS. 3, 

decrements N by one, debiting the single reproduction 4 and 5. Hence, in the interest of brevity, further description 

which will immediately follow. Further, the REPRO N-l of such modified flow diagrams is not made. 

TIMES signal is stored in access condition memory 29. Although illustrative embodiments of the present inven- 

replacing the access-control signal previously stored mere, tion and modifications thereof have been described in detail 

and processing proceeds to step S97 to reproduce and ^ herein, it is to be understood that this invention is not limited 

decrypt the video signal described above. to these precise embodiments and modifications, and that 

If the retrieved access-control signal is not the REPRO N other modifications and variations may be effected therein 

TIMES signal, inquiry S83 is made to determine if the by one skilled in the art without departing from the scope 

access-control signal is the REPRO UNTIL DATE Y signal. and spirit of the invention as defined by the appended 

If so, processing proceeds to inquiry S87. Otherwise, pro- 55 claims. For example, it is contemplated that a broadcast 

cessing proceeds to inquiry S84. Inquiry SS7 compares the video program can be processed by an apparatus according 

date signal supplied by clock 27, indicating the current date, to the present invention for display to a user without a 

with date Y. If the current date is prior to date Y, then preceding or simultaneous recording of the video program, 

processing proceeds to step S97, described above. What is claimed is: 

Otherwise, processing proceeds to step S90, whereat access 1. Apparatus for receiving, recording, and reproducing 

controller 28A determines that the applicable condition has data signals, comprising: 

not been satisfied and therefore no video signal reproduction receiving means for receiving said data signals and an 

is authorized. The access controUer thereafter terminates the access-control signal generated by a remote provider 

connection with broadcasting station 101. which grants users rights to reproduce said data signals; 

If the retrieved access-control signal is neither the NO 65 processing means, coupled to said receiving means, for 

REPRO nor the REPRO N TIMES nor the REPRO UNTIL processing said data signals to produce processed data 

DATE Y signal, inquiry S84 determines if the access-control signals; 
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control means for controlling said processing means in 

response to said access-control signal; 
storage means for storing said processed data signals and 

for storing said access-control signal; 
means for reproducing said stored processed data signals 5 

to produce reproduced data signals and for retrieving 

said stored access-control signal; and 
reprocessing means coupled to said control means for 

reprocessing said reproduced data signals in response 

to said retrieved access-control signal. io 

2. Apparatus according to claim 1 wherein said data 
signals are digital video data signals. 

3. Apparatus according to claim 1 wherein said receiving 
means receives said data signals and said access-control 
signal from a broadcasting station. J5 

4. Apparatus according to claim 1 wherein said receiving 
means further comprises a tuner for receiving broadcast 
signals. 

5. Apparatus according to claim 4 wherein said receiving 
means further comprises a modem for receiving said access- 
control signal, 

6. Apparatus according to claim 1 wherein said receiving 
means further comprises a modem for receiving said access- 
control signal 

7. Apparatus according to claim 1 wherein said receiving 
means further comprises a user interface for receiving said 
access-control signal from a user. 

8. Apparatus according to claim 1 wherein said processing 
means comprises a descr ambler. 

9. Apparatus according to claim 1 wherein said processing 
means comprises a descrambler and an encipherer and 
wherein said reprocessing means comprises a decipherer. 

10. Apparatus according to claim 1 wherein said process- 
ing means comprises an encipherer and wherein said repro- 
cessing means comprises a decipherer. 

11. Apparatus according to claim 1 wherein said pro- 
cessed data signals are stored on a record medium and said 
access-control signal is stored in a separate storage medium. 

12 Apparatus according to claim 11 wherein said record 
medium is a video tape. 

13. Apparatus according to claim 11 wherein said separate 
storage medium is an integrated circuit memory. 

14. Apparatus according to claim 1 wherein said pro- 
cessed data signals and said access-control signal both are 
stored on a common record medium. 

15. Apparatus according to claim 1 further comprising a 43 
clock, coupled to said receiving means and to said control 
means, for supplying a clock signal to said control means; 

wherein said data signals include a clock reference signal; 
and 

wherein said clock signal is synchronized with said clock 
reference signal. 

16. Apparatus according to claim 1 further comprising a 
decoder, coupled to said reprocessing means, for decoding 
said reprocessed data signals. j5 

17. Apparatus for receiving and recording data signals, 
comprising: 

receiving means for receiving said data signals and an 
access-control signal generated by a remote provider 
which grants users rights to reproduce said data signals; ^ 

processing means, coupled to said receiving means, for 
processing said data signals to produce processed data 
signals; 

control means for controlling said processing means In 
response to said access-control signal; and & 

storage means for storing said processed data signals and 
said access-control signal 
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18. Apparatus according to claim 17 wherein said pro- 
cessing means comprises a descrambler. 

19. Apparatus according to claim 18 wherein said pro- 
cessing means further comprises an encipherer. 

20. Apparatus according to claim 17 wherein said pro- 
cessing means comprises an encipherer. 

21. Apparatus according to claim 17 wherein said storage 
means comprises a storage cassette. 

22. Apparatus according to claim 21 wherein said storage 
cassette contains a record medium on which said processed 
data signals are recorded and an integrated circuit memory 
in which said access-control signal is stored 

23. Apparatus for reproducing processed data signals, 
comprising: 

means for reproducing stored processed data signals to 
produce reproduced data signals and for retrieving a 
stored access-control signal generated by a remote 
provider which grants users rights to reproduce said 
data signals; 

reprocessing means for reprocessing said reproduced data 
signals to produce reprocessed data signals; and 

control means for controlling said reprocessing means in 
response to said retrieved access-control signal. 

24. Apparatus according to claim 23 wherein said repro- 
cessing means comprises a descrambler 

25. Apparatus according to claim 23 wherein said repro- 
cessing means comprises a decipherer. 

26. Apparatus according to claim 23 wherein said pro- 
cessed data signals and said access-control signals are stored 
in a storage cassette. 

27. A method for transferring from a broadcaster to a 
receiver a limited reproduction right in data, comprising the 
steps of: 

transmitting from said broadcaster to said receiver an 
access-control signal generated by a remote provider 
and said data, said access-control signal indicating said 
limited reproduction right; 

receiving, at said receiver, said access-control signal and 
said data; 

processing, at said receiver, said data in response to said 
access-control signal to produce processed data; 

storing, at said receiver, said processed data and said 
access-control signal; 

retrieving, at said receiver, said stored access-control 
signal; 

reproducing, at said receiver, said stored processed data to 

produce reproduced data; and 
reprocessing, at said receiver, said reproduced data in 

response to said retrieved access-control signal 

28. The method, according to claim 27, wherein said 
limited reproduction right is the right to reproduce said data 
N times. 

29. The method, according to claim 27, wherein said 
limited reproduction right is the right to reproduce said data 
until date Y. 

30. The method, according to claim 27, wherein said 
limited reproduction right is the right to reproduce said data 
until rime T. 

31. The method, according to claim 27, wherein said data 
is transmitted in scrambled form and said step of processing 
said data comprises descrambling said data. 

32. The method, according to claim 31. wherein said step 
of processing said data further comprises enciphering said 
data; and 

wherein said step of reprocessing said reproduced data 
comprises deciphering said reproduced data, 
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33. The method, according to claim 27, wherein said step 
of processing said data comprises enciphering said data; and 

wherein said step of reprocessing said reproduced data 
comprises deciphering said reproduced data. 

34. The method, according to claim 27, wherein said data 5 
is transmitted and stored in scrambled form, and said step of 
reprocessing said reproduced data comprises de scrambling 
said reproduced data. 

35. The method, according to claim 27. wherein said 
processed data and said access-control signal arc stored on 10 
a storage cassette. 

36. A method for transferring from a broadcaster to a 
receiver a limited reproduction right in prerecorded data, 
comprising the steps of: 

transmitting from said broadcaster to said receiver an 15 
access-control signal generated by a remote provider, 
said access-control signal indicating said limited repro- 
duction right; 

receiving, at said receiver, said access-control signal; ^ 
reproducing, at said receiver, said prerecorded data; and 
processing, at said receiver, said reproduced data in 
response to said access-control signal. 

37. The method, according to claim 36, wherein said step 

of processing said reproduced data comprises deciphering 25 
said reproduced data. 



38. The method, according to claim 36, wherein said step 
of processing said reproduced data comprises descrambling 
said reproduced data. 

39. A method for reproducing prerecorded data compris- 
ing the steps of: 

reproducing an access-control signal generated by a 
remote provider which grants users rights to reproduce 
said data signals from a first storage medium; 

reproducing processed data from a second storage 
medium in response to said access-control signal to 
produce reproduced data; and 

reprocessing said reproduced data in response to said 
access-control signal. 

40. A method for erasing prerecorded data stored on a 
record medium in response to an access-control signal stored 
in a separate memory, comprising the steps of: 

retrieving said access-control signal from said separate 
memory; 

determining that said access-control signal is an ERASE 
signal; and 

erasing data stored on said record medium in response to 
said ERASE signal. 
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GOAL SEEKING ENGINE AND METHOD 
FOR GENERATING CUSTOM MEDIA 
PRESENTATIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application for a utility patent is a continuation-in- 
part of a previously filed utility patent Application having 
application Ser. No. 09/562,244, filed Apr. 28, 2000. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH 

Not Applicable 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to a method of formatting 
media files, and more particularly to a method of formatting 
media files such that a user can build custom media presen- 
tations from a plurality of media clips according to param- 
eters specified by the user. 

2. Description of Related Art 

The following art defines the present state of this field: 

Sawyer, U.S. Pat. No. 4,717,971, discloses a method for 
establishing an electronic picture file composed of a plural- 
ity of individual pictures stored on several disks. The 
method uses an editing procedure that is controlled by a 
plurality of attributes selected by the user. First, the user 
assigns a category to each picture. The user then has the 
option of specifying picture order, time allotted for viewing 
each picture and text to accompany each picture. The system 
generates an electronic picture file that is organized accord- 
ing to these parameters. 

Richards, U.S. Pat. No. 5,301,172, discloses a method of 
storing multimedia clips "user information items") broken 
by inserted "selection points." A reproducing apparatus then 
reproduces the multimedia clips and allows the user to direct 
the course of the multimedia presentation by his or her 
responses at the selection points. Each selection point is 
capable of directing the multimedia presentation to a plu- 
rality of different multimedia clips. 

Beitel, U.S. Pat. No. 5,339,423, discloses a computer/ 
software system which enables a user to produce and display 
an audio/visual application using a library of image, audio 
and story objects. 

Drake, U.S. Pat. No. 5,550,966, discloses an automated 
presentation capture system that captures and stores audio/ 
video/presentation inputs and stores them in a database. 

Gustman, U.S. Pat. No. 5,832,495, discloses cataloging 
multimedia data by labeling the different "elements" or 
pieces of each stream of media (audio, video, etc.) and 
associating keywords with each element. This data can be 
organized in a database and searched for the purpose of 
locating a specific element of multimedia. 

Beitel, U.S. Pat. No. 5,274,758, discloses a user/PC 
interface system which enables the creation and perfor- 
mance of a synchronized audio/visual story on the PC. The 
system plays an audio presentation; and the audio presen- 
tation includes "labels" that, when played, trigger the gen- 
eration of video images. Since the video images are dis- 
played when triggered by the "label", the entire presentation 
is synchronized. 

Etra, U.S. Pal. No. 5,012,334, discloses a video image 
bank system for preparing an edit tape and associated edit 
list from a library of stock video image sequences. 
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Isadore-Barreca, U.S. Pat. No. 5,590,262. discloses an 
interactive video creation method for constructing an inter- 
active video interface having a primary video layer, a library 
layer and a resource data base layer. 
5 Ettlinger, U.S. Pat. No. 4,746,994, discloses a video- 
taped-based editing system that uses a plurality of video 
recorders and a computer-based operator's console to allow 
easier editing. 

Pooser, U.S. Pat. No. 5,812,134, discloses a 3-D display 
10 of the contents of a database. The 3-D display provides a 
user with both the "position" and relationships of the infor- 
mation unit being examined relative to the remainder of the 
database, as well as the information regarding the overall 
size and complexity of the database, 

Nunally, U.S. Pat. No. 5,974,235, discloses techniques for 
storing video in a database and analyzing the video image 
data in order to detect significant features of the images. This 
system is useful for analyzing the videos produced by 
2Q surveillance cameras to detect intruders. 

The prior art teaches various methods of ordering media 
files. However, the prior art does not teach a method of 
formatting that allows a user to build a custom media 
presentation according to parameters specified by the user. 
25 The present invention fulfills these needs and provides 
further related advantages as described in the following 
summary. 

SUMMARY OF THE INVENTION 

30 The present invention teaches certain benefits in construc- 
tion and use which give rise to the objectives described 
below. 

The present invention provides a method of formatting at 
least one media file, the formatting allowing a user to build 

35 a custom media presentation according to parameters speci- 
fied by the user. According to the method, a plurality of 
media clips are first defined from the at least one media file. 
At least two media selection parameters are then defined, 
each of the at least two media selection parameters having 

40 at least one of a plurality of media descriptions. Each of the 
plurality of media clips is then associated with at least one 
of the plurality of media descriptions. Once the at least one 
media file has been properly formatted, desired media 
parameters are received from the user. The method then 

45 teaches selecting a plurality of suitable media clips that are 
associated with the desired media descriptions, and playing 
the plurality of suitable media clips. 

A primary objective of the present invention is to provide 
a method of formatting at least one media file having 
advantages not taught by the prior art. 

Another objective is to provide a method of formatting at 
least one media file that allows a professional to organize 
and classify material so that a user can utilize a goal seeking 

55 search engine to create custom media presentations that 
meet the requirements of the user. 

Other features and advantages of the present invention 
will become apparent from the following more detailed 
description, taken in conjunction with the accompanying 

60 drawings, which illustrate, by way of example, the prin- 
ciples of the invention. 

BRIEF DESCRIPTION OF THE DRAWING 

The accompanying drawings illustrate the present inven- 
65 tion. In such drawings: 

FIG. 1 is a perspective view of the preferred embodiment 
of the present invention; 
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FIG. 2 is a block diagram thereof; 

FIG. 3 A is a table showing how each of a plurality of 
media clips is referenced to one of at least one media file; 

FIG. 3B is a table showing how each of a plurality of 
media clips is referenced to one media file; 

FIG. 4 is a table showing a defining means of a media 
organization file, the defining means including a plurality of 
media selection parameters, each of the plurality of media 
selection parameters having a plurality of media descrip- 
tions; 

FIG. 5 is a table showing a database means of the media 
organization file; 

FIG. 6 is a screen display generated by an interface 
program; 

FIG. 7 is a flow diagram showing the steps used to 
produce the media organization file; and 

FIG. 8 is a flow diagram showing the steps taken by a user 
to select and view a plurality of suitable media clips. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The above described drawing figures illustrate the 
invention, a method for formatting at least one media file 32, 
the formatting allowing a user 10 to build a custom media 
presentation according to at least two desired media descrip- 
tions 74 specified by the user 10. In the preferred 
embodiment, the at least one media file 32 is formatted as 
described herein, and then played on a media system 20 that 
is capable of selecting, organizing, and playing a plurality of 
suitable media clips 82 drawn from at least one media file 32 
according to the at least two desired media descriptions 74 
entered by a user 10. 
The Media System 

The media system 20 of the current invention takes a 
unique approach to data organization that is not shown in the 
prior art. The media system 20 organizes data by treating it 
like a four-dimensional object which can be "sliced" and 
reorganized as desired by the user 10 to create a custom 
media presentation that exactly meets the requirements of 
the user 10. The four dimensions employed by the preferred 
embodiment of this technology are Width, Depth, Height, 
and Time. For purposes of this application, the four dimen- 
sions refer to the Topic of the media clip, the Complexity of 
the clip, the Order of the clips with respect to each other, and 
the length of Time of each clip. The specific dimensions 
employed, however, may be changed by those skilled in the 
art without avoiding the scope of this invention. 

As shown in FIG. 1, the media system 20 includes a 
means for storing 30 ("storing means") the at least one 
media file 32 and a media organization file 36. The media 
organization file 36 includes a defining means 40 for defin- 
ing at least two media selection parameters 42 (the 
dimensions), each of the at least two media selection param- 
eters 42 having a plurality of media descriptions 44. The 
media organization file 36 further includes a database means 
46 for associating each of the plurality of media clips 34 
with at least one of the plurality of media descriptions 44. 

The media system 20 further includes a means for receiv- 
ing 70 ("receiving means") at least two desired media 
descriptions 74 from the user 10, and a means for selecting 
80 ("selecting means") the plurality of suitable media clips 
82 from the plurality of media clips 34 based upon the at 
least two desired media descriptions 74. In the preferred 
embodiment, the media system 20 further includes a means 
for playing 90 the plurality of suitable media clips 82. 



$0,582 Bl 

4 

The Storing Means 

The storing means 30 is preferably a digital storage media 
capable of storing both the at least one media file 32 and the 
media organization file 36. The storing means 30 can be 

5 selected by those skilled in the art from a variety of suitable 
storage media, including magnetic storage disks, tapes, 
hard-drives, optical storage disks, memory chips, or other 
suitable media that are well known by those skilled in the art. 
In the preferred embodiment, as shown in FIG. 1, the storing 

10 means 30 is a compact disk ("CD") which can be easily 
packaged, sold, and transported in the same way as tradi- 
tional media. 

Those skilled in the art can devise many forms of storing 
means 30. Since the specific storing means 30 used is not 
35 critical to the novelty of the invention, any equivalent 
storing means 30 should be considered within the scope of 
this invention. 

The Media File(s) and Media Clip(s) 
As shown in FIG. 2, the at least one media file 32 contains 

20 the content that is to be experienced by the user 10. The at 
least one media file 32 can be any form of media that 
conveys information, including but not limited to text (such 
as .txt, .html, and .doc), audio (such as CD, ,mp3, midi, and 
,wav), animation (such as flash), images (such as .jpeg and 

25 .gif) and video (such as DVD, MPEG, and .avi). The at least 
one media file 32 contains a plurality of media clips 34. Each 
of the plurality of media clips 34 represents a specific user 
experience; and it is the selection and combination of the 
plurality of media clips 34 that creates the final work which 

30 is viewed by the user 10. 

As shown in FIG. 3A, in the preferred embodiment the at 
least one media file 32 includes many media files, each 
media file functioning as one of the plurality of media clips 
34. While this embodiment increases the total storage space 

35 necessary to store all of the overlapping material in multiple 
files, it makes other aspects of the programming and func- 
tion easier and faster, so this embodiment is currently 
preferred. 

In an alternative embodiment, as shown in FIG. 3B, the at 

40 least one media file 32 is one large file from the plurality of 
media clips 34 are drawn. For example, one clip could be 
defined as the first 30 seconds of the large file; and a second 
clip could be defined as starting at 30 seconds and continu- 
ing for 1 minute and 5 seconds. It is possible that two or 

45 more of the plurality of media clips 34 overlap. In an 
example of such a case, the third clip may be defined as 
starting after 1 minute and 35 seconds and continuing for 1 
minute, while the fourth clip may be defined as starting after 
1 minute and 45 seconds and continuing for 35 seconds. In 

50 this fashion, a single media file 32 can be "cut up" into the 
plurality of media clips 34. 
The Media Organization File 

The media organization file 36 is used to enable the 
sorting and selection of the plurality of media clips 34. The 

55 media organization file 36 is associated with a defining 
means 40 for defining at least two media selection param- 
eters 42. Each of the at least two media selection parameters 
42 has a plurality of media descriptions 44. Those skilled in 
the art can devise a variety of media selection parameters 42, 

60 and the parameters can vary depending upon the nature of 
the plurality of media clips 34 and the intended use of the 
media system 20. 

In the preferred embodiment, as shown in FIG. 4, the at 
least two media selection parameters 42 include a topic 

65 parameter 50 having at least one topic 52, a complexity 
parameter 54 having at least one complexity rating 56, an 
order parameter 60 having at least one order rating 62, and 
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a time parameter 64 having a length of time 66. The at least preferred embodiment, the user 10 simply selects the desired 

one topic 52 preferably includes various major topics, as one media descriptions 74 from the plurality of media descrip- 

would expect to see in a table of contents. The at least one tions 44 and by inputting the desired play length 78, as 

complexity rating 56 and the at least one order rating 62 are shown in FIG. 6. While it is preferred that the user 10 

preferably numerals within the range of 1-10. The length of 5 directly manipulate the desired media descriptions 74, for 

time 66 is preferably a numeric measurement of time in an maximum control, it should be noted that many forms of 

appropriate interval length. A further discussion of these "front end" can be placed on this type of system without 

parameters, as well as a practical example, is provided altering the fundamental structure of the media system 20. 

below. For example, in another embodiment the user 10 might input 

The media organization file 36 further includes a database 10 a "plain English" description of the presentation he or she 

means 46 for associating each of the plurality of media clips would like. An artificial intelligence built into the interface 

34 with at least one of the plurality of media descriptions 44. program 73 would then determine the desired media descrip- 

In the preferred embodiment, the database means 46 asso- tions 74 based upon techniques that are known to those 

ciateseachof the plurality of media clips 34 with at least one skilled in the art. The selections made by the user 10 are 

of the at least one topic 52, at least one of the at least one 15 inputted into the goal seeking engine 80, as described below, 

complexity rating 56, at least one of the at least one order The Goal Seeking Engine 

rating 62, and the length of time 66. The selecting means 80 is used for selecting a plurality of 

In a simple embodiment, as shown in FIG. 5 and as suitable media clips 82 from the plurality of media clips 34. 

discussed below, the database means 46 is shown in a simple The selecting means 80, a critical component of the media 

table assigning at least one of the plurality of media descrip- 20 system 20, functions by comparing the plurality of desired 

tions 44 to each of the plurality of media clips 34. It is media descriptions 74 with the plurality of media descrip- 

important to recognize that this is a simple example — in a tions 44 and selecting the suitable media clips 82 that match 

preferred embodiment of this technology, it is expected that the selected criteria. The selecting means 80 preferably 

the database means 46 will include a complex relational includes a goal seeking engine 84 for performs several 

database to provide the most effective results from any given 25 selection steps. First, the goal seeking engine 84 selects, 

search. In such a relational database, each of the plurality of from the plurality of media clips 34, only those media clips 

media clips 34 is associated with a different one of the that are associated with the at least one topic 52 that matches 

plurality of media descriptions 44 depending upon the the desired topic 75. 

context of the search. The construction of such a relational Second, from those media clips that are associated with 
database, according to the teachings of this invention, is 30 the at least one topic 52, selecting only those media clips that 
within the abilities of those skilled in the art and thus does are associated with the at least one complexity rating 56 that 
not require a more detailed discussion. matches the desired complexity 76. It is important to under- 
lie Interface Program stand that simply selecting certain complexity ratings 56 is 

As shown in FIG. 6, the receiving means 70 functions to a simplification of the final commercial product. In the 

receive the at least two desired media descriptions 74 from 35 preferred embodiment, the goal seeking engine 80 does not 

the user 10. Each of the at least two desired media descrip- just select certain numbers, but uses mathematical averaging 

tions 74 corresponds to one of the at least two media to select a range of numbers whose average approximately 

selection parameters 42. In the preferred embodiment, the at matches the desired complexity 76. The user 10 ultimately 

least two desired media descriptions 74 include a desired has control over the range of discretion allowed the goal 

topic 75, a desired complexity 76, and a desired play length 40 seeking engine 80, and in the preferred embodiment the user 

78. By inputting this information, the user 10 is able to 10 can adjust the "advanced controls" of the goal seeking 

control the output of the media system 20 so the user 10 can engine 80 to fine tune the amount of variation thatnhe goal 

select only appropriate portions of the media content. seeking engine 80 is allowed. 

As shown in FIG. 1, the receiving means 70 is preferably Third, from those media clips that are associated with 

a personal computer having a memory 70 A, a processor 70B 45 both the at least one topic 52 that matches the desired topic 

and an interface program 73 operably installed to function. 75 and the at least one complexity rating 56 that matches the 

thereon. The personal computer 70 is operably connected to desired complexity 76, the goal seeking engine 80 selects the 

a data input mechanism 72, such as a keyboard 72 and a plurality of suitable media clips 82 which are not duplicates, 

mouse 72A. While the keyboard 72 and the mouse 72A are based on the order rating 62, and the sum of whose length 

preferred, those skilled in the art can devise many equivalent 50 of time 66 is approximately equal to the desired play length 

mechanisms, such as a microphone and voice recognition 78. Finally, the plurality of suitable media cups 82 are 

software (not shown), and such equivalent embodiments are ordered based on the order rating 62. Once again, a linear 

within the scope of the claimed invention. Since such solution to the process of ordering the plurality of suitable 

computers and peripherals are well known in the art, a media clips 82 is a simplified version of the preferred 

further detailed description is not required. 55 embodiment. In the preferred embodiment, the goal seeking 

As shown in FIG. 6, the interface program 73 draws upon engine 80 uses relational database techniques to assign 

the media organization file 36 to produce a screen display on different order ratings 62 to each of the plurality of suitable 

the monitor 90. The screen display allows the user 10 to use media clips 82 based upon which other media clips have 

the keyboard 72 and the mouse 72A to input the desired been selected. 

media descriptions 74. In the preferred embodiment, the 60 The goal seeking engine 84 preferably includes a software 

interface program 73 draws upon the media organization file program that implements a knapsack algorithm. The knap- 

36 to produce a screen display on the monitor 90 that lists sack algorithm 84 sorts the potentially available combina- 

the at least one topic 52 and the at least one complexity tions of the plurality of media clips 34 to select the plurality 

rating 62. of suitable media clips 82 that most closely match the 

Through the personal computer 70 and the keyboard 72 65 requested characteristics, yet still fit within the desired play 

and the mouse 72A, the user 10 is able to input the desired length 78. The knapsack algorithm 84, or an equivalent, is 

media descriptions 74 into the interface program 73. In the critical because it is expected that, in many searches, many 
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of the plurality of media clips 34 meet the requirements although the use of repetition by the goal seeking engine 80 

described by the user 10 — and it is necessary to select only could potentially alleviateJhe disparity, 

some of the plurality of media clips 34 to arrive at a result The Media Player 

that matches the length of time 66 requested by the user 10. In the preferred embodiment, the media system 20 further 

The knapsack algorithm 84 sorts these possibilities and 5 deludes a means for playing 90 the plurality of suitable 

determines a combination that most closely fits the needs of mecha 5*P S 82 * In the preferred embodiment, the playing 
the user 10. A more detailed discussion of the knapsack 

. . 4 , OA . . « . » 1 A „ *. , operatively attached to the personal computer 70. The mom- 

algonthm 84 is contained in Algorithms, A Functional lor 90 and the paif of spea K kers 90 A are well known in the 

Programming Approach, 2d Edition, by Fethi Rabhi and pr j or art and do not constitute an inventive aspect of the 

Guy Lapalme, hereby incorporated by reference in full. 10 invention. It is possible that many devices might be devised 

The knapsack algorithm 84 preferably also has the ability by those skilled in the art to play the media formatted 

to allow for repetition of material to create the most effective according to the teachings of this invention, and these 

final product. In the preferred embodiment, in cases in which alternative embodiments should be considered within the 

the sum of the lengths of time 66 of the plurality of suitable scope of this invention, 

media clips 82 is less than the desired play length 78, or 15 The Method of Use 

when otherwise suitable, the goal seeking engine 84 has the In an example of a practical application of this 

ability to insert additional media clips which either overlap technology, we will describe the use of the above-described 

or are duplicates of one or more of the plurality of suitable technology to format and view a movie about Abraham 

media clips 82. Suitable duplicates can be determined based Lincoln. 

upon the desired topic 74, the desired complexity 76, the According to the teachings of this invention, as shown in 
length of time 66, and the order parameter 60 associated 20 FIG, 7, the movie is first segmented into the plurality of files 
with each of the clips. For example, if the media organiza- 32, each of the plurality of files 32 containing a discrete 
tion file 36 shows that two of the plurality of media clips 34 segment of the movie and representing one of the plurality 
overlap and have the same order parameter 60, with one clip of media clips 34. Determining how to properly edit and 
being 5 minutes and the second being 2 minutes, the goal select each of the plurality of media clips 34 requires a great 
seeking engine 84 will initially select the 5 minute clip for 25 deal of skill, creativity and experience, so it expected that 
display. Then, if there is additional time available, the goal this will be performed by a professional, 
seeking engine 84 might select the 2 minute segment to The professional then creates the defining means 40 to 
repeat and emphasize the point. This is particularly likely to define the at least two media selection parameters 42 and 
occur if the 2 minute media clip contains information that is their respective plurality of media descriptions 44. Accord- 
close to the complexity or interest specified by the user 10. 30 ing to the preferred embodiment, the media selection param- 
In many cases, the knapsack algorithm 84 can sort the eters 42 include at least one topic 52, a complexity param- 
results of a search to create a media experience in which the eter 54 having at least one complexity rating 56, an order 
sum of the length of time 66 of all of the plurality of suitable parameter 60 having at least one order rating 62, and a time 
media clips 82 is almost exactly equal to the desired play parameter 64 having a length of time 66; however, it should 
length 78. However, it is only required that the sum of the 35 be kept in mind that other parameters may be devised by 
length of time 66 of all of the plurality of suitable media those skilled in the art. 

clips 82 be approximately equal to the desired play length In the current example involving the life of Abraham 

78. For purposes of this invention, the sum need only Lincoln, the professional could then create topics 52 that are 

roughly approximate the desired play length 78. In some relevant to the life of Abraham Lincoln, such as a birth topic, 

searches, there may be a substantial difference between the an early childhood topic, an early presidency topic, a civil 

sum and the desired play length 78. In the preferred 40 war topic, a slavery topic, and a death topic. The profes- 

embodiment, the user 10 can control how close that goal sional would then define the complexity rating 56, such as 

seeking engine 80 can come to its goal. For example, the 1-10, with 1 including very general information and 10 

user 10 might request a 30 minute presentation and allow 15 including very specific details. Finally, the professional 

minutes in variation. In another example, the user might would then define the at least one order rating 62, such as a 

request a 2 minute presentation that must be exactly 2 45 scale of 1-100, with 1 including being the first clip in the 

minutes. In most cases, the goal seeking engine 80 should be story and 100 being the last clip. As described above, the use 

able to very closely meet even the most stringent require- of a linear scale is a simplified version to facilitate under- 

ments of the user 10; however, greater processing time will standing of the invention. In the preferred embodiment, the 

be required to meet stringent search criteria. A carefully database means 46 would be a relational database would 

prepared and formatted media organization file 36 makes it 50 allow the plurality of media clips 34 to be organized relative 

possible for the sum and the desired play length 78 to be to each other, allowing a large plurality of complexity 

nearly exactly equal. ratings 56 and order ratings 62 to be associated with each of 

Much of the success of the media system 20 depends upon the plurality of media clips 34. 

the creation and editing of the media organization file and Once the defining means 40 has been created, each of the 

the plurality of media clips 34. If the plurality of media clips 55 plurality of media clips 34 is then categorized in the database 

34 are long and not skillfully edited, the search results will means 46. In this step, each of the plurality of media clips 

be of lower quality. It is worth noting, however, that a poorly 34 is then associated with at least one of the at least one topic 

executed search engine, which are not efficient in this 52, at least one of the at least one complexity rating 56, and 

matching step, should still considered within the scope of at least one of the at least one order rating 62. Completing 

this invention. The requirement that "the sum of the length the relational database 46 described above would often be a 

of time 66 of all of the plurality of suitable media clips 82 60 long and difficult task, but it would provide the best response 

be approximately equal to the desired play length 78" should to the query of the user 10. Finally, each of the plurality of 

not be construed as requiring that another search engine be media clips 34 is associated with the length of time 66 of the 

effective in matching the sum and the desired play length 78 media clip, which is objectively determined, 

in order to infringe. It is also worth noting that if the user 10 Following the example described above, FIG. 5 shows a 

requests a very narrow field of data and the desired play 65 sample table categorizing four media clips. The first media 

length 78 is very large, the media presentation may be clip, 10 minutes generally describing the birth of Abraham 

significantly shorter than the desired play length 78; Lincoln, is categorized under the topic of birth, with a 
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complexity of 1, and order of 1, and a time of 10 minutes. 
The second media clip, a 5 minute segment of the first media 
clip which eliminates some of the background material 
included in the first clip, is categorized under the topic of 
birth, with a complexity of 1, and order of 1, and a time of 
5 minutes. The third media clip, a 2 minute clip generally 
describing the assassination of Abraham Lincoln, is catego- 
rized under the topic of death, with a complexity of 1, and 
order of 89, and a time of 2 minutes. The fourth media clip, 
a 2 minute clip describing certain particular details of the 
assassination, is categorized under the topic of death, with a 
complexity of 8, and order of 92, and a time of 2 minutes. 

Once the professional has constructed the media organi- 
zation file 36, it is stored on the storing means 30 along with 
the plurality of media clips 34. According to the preferred 
embodiment of this invention, the storing means 30 is a CD 
which is then distributed to consumers who are interested in 
the life of Abraham Lincoln. As described above, it is 
equally acceptable to distribute the described files via the 
global computer network or another known method of data 
distribution. 

The user 10 then loads the described files into the personal 
computer 70 by inserting the CD 30, downloading the file, 
and activating the interface program 73. As shown in FIG. 
6, the user 10 is presented the list of selections described 
above. Based upon the input of the user 10, as shown in FIG. 
8, the goal searching engine means 84 selects the plurality 
of suitable media clips 82 for transmission to the playing 
means 90. 

In the current example, the user 10 might select a 15 
minute overview of the life of Lincoln. In this case, the goal 
seeking engine 84 would select clips 1 and 3 because they 
are of suitable complexity, and play clip 1 and then clip 3 
based on their order. Clip number 2 would be rejected based 
upon the order parameter 60 because the goal searching 
engine would recognize that clips 1 and 2 are duplicates, and 
clip 1 is of a more suitable length. If the user 10 had 
requested only 7 minutes of presentation, the goal searching 
engine means 84 would elect clips 2 and 3 as a more suitable 
combination. 

Once the user 10 had viewed the overview, he or she may 
request 2 minutes of further details of the death of Lincoln, 
in which case the goal searching engine would reject clips 1 
and 2 as the incorrect topic, but play clip 4 based upon 
meeting the stated criteria and meeting the time restrictions. 

Of course, a typical product would often contain many 
hundreds or even thousands of media clips 34, allowing 
extremely complex presentations that can be customized in 
any respect to the needs of the user 10. This exceptional 
flexibility and customization allow enormous amounts of 
data to be readily searched, even by those unfamiliar with 
the field of the material, because the material has already 
been classified and organized by the professional that is 
knowledgeable in the field. 
Other Embodiments 

While we have referred to the distribution of a CD 30 
having at least one media file 32 that can then be customized 
by the user 10, it is also possible to utilize this technology 
in other ways. In an alternative embodiment, the storing 
means 30 is a central computer hard -drive of a central 
computer (not shown) operably connected to at least one 
personal computer 70 via a network such as a global 
computer network. The central computer (not shown) is 
programmed by one skilled in the art to directly download 
data to any of the personal computers that request the data. 
In one embodiment, the central computer downloads the at 
least one media file 32 and the media organization file 36 to 
the hard-drive or RAM of one of a network of personal 
computers via a global computer network. In another 
embodiment, the at least one media file 32 and the media 
organization file 36 remain resident on the central computer, 
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and only the plurality of suitable media clips 82 are trans- 
mitted to the personal computer, via either download or 
streaming technologies. As will be recognized by those 
skilled in the art, this allows content providers to sell content 
in small and customized packages rather than just in bulk. 
The user 10 could obtain a small segment of content, 
presumably for a lower cost, rather than be required to 
purchase an entire work. It also allows the content provider 
to collect fees for each segment of the work, rather than only 
one fee for the entire work. 

While the invention has been described with reference to 
at least one preferred embodiment, it is to be clearly under- 
stood by those skilled in the art that the invention is not 
limited thereto. Rather, the scope of the invention is to be 
interpreted only in conjunction with the appended claims. 

What is claimed is: 

1. A method for playing a selected portion of at least one 
media file, the method comprising the steps of: 

defining a plurality of media clips from the at least one 
media file; 

defining at least one topic, at least one complexity rating, 
and at least one order rating, the at least one complexity 
rating providing a rating of the complexity of one of the 
plurality of media clips, the at least one order rating 
defining a presentation sequence of the plurality of 
media clips; 

measuring each of the plurality of media clips to deter- 
mine a length of time of each of the plurality of media 
clips; 

providing a database means for associating each of the 
plurality of media clips with one of the at least one 
topics, one of the at least one complexity ratings, one 
of the at least one order ratings, and the length of time 
measured; 

associating, in the database means, each of the plurality of 

media clips with the length of time measured; 
associating, in the database means, each of the plurality of 

media clips with at least one of the at least one topic; 
associating, in the database means, each of the plurality of 

media clips with at least one of the at least one 

complexity rating; 
associating, in the database means, each of the plurality of 

media clips with at least one of the at least one order 

rating; 

providing a goal seeking engine; 
receiving, into the goal seeking engine, a desired topic, a 
desired complexity, and a desired play length, the goal 
seeking engine performing the steps of: 
selecting from the plurality of media clips only those 
media clips that are associated with the at least one 
topic that matches the desired topic; 
selecting from those media clips that are associated 
with the at least one topic only those media clips that 
are associated with the at least one complexity rating 
that matches the desired complexity; 
selecting, from those media clips that are associated 
with both the at least one topic that matches the 
desired topic and the at least one complexity rating 
that matches the desired complexity, a plurality of 
suitable media clips which are not duplicates, based 
on the order rating, and the sum of whose length of 
time is approximately equal to the desired play 
length; 

sorting the plurality of suitable media clips based on the 

order rating; and 
playing the plurality of suitable media clips. 
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ABSTRACT 



A portable device including a player capable of playing and 
recording digital data and a hard disk connected to the player 
for storing a relatively large capacity of digital data that can 
be transferred to and from the player. The hard disk is 
dedicated to the storage of digital data and program files for 
use with the player. The portable device can include a player 
and hard disk that are selectively detachable from one 
another. Alternatively, the player and hard drive can include 
an integrated construction wherein the player and the hard 
disk are incorporated into a single housing, preferably 
having a single circuit, such as a printed circuit board (PCB). 
In the integrated portable device, the typical electronics for 
managing the data on a hard drive are preferably integrated 
with the recording, playing, or displaying electronics. In 
addition, certain electronic components may be shared by 
the hard disk controller and player electronics, thus further 
reducing the cost and size of the portable device. This 
creates a more tightly integrated solution that benefits from 
further power consumption reduction, lower cost and 
smaller size. Methods of playing, recording, and download- 
ing data are also disclosed. Digital data stored on the hard 
disk can be transferred to a memory of the player for 
playback by the player device. Data can be recorded using 
the player and then transferred and stored on the hard disk. 
The hard disk can be coupled to an external communications 
device and digital data can be downloaded to the hard disk 
for later use on the player. 

25 Claims, 8 Drawing Sheets 
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HARD DISK BASED PORTABLE DEVICE 

RELATED APPLICATION DATA 

The present application is a continuation-in-part applica- 
tion of U.S. patent application Ser. No. 09/409,531, filed 
Sep. 30, 1999, titled "Portable Audio Playback Unit," which 
relates to, and is entitled to the benefit of the filing date of, 
U.S. Provisional Patent Application Ser. No. 60/134,989, 
filed May 20, 1999, titled "Portable Audio Playback Unit" 
and U.S. Provisional Patent Application Ser. No. 60/129, 
003, filed Apr. 13, 1999, titled "Portable Audio Player." 

FIELD OF THE INVENTION 

The present invention relates in general to the field of 15 
portable digital devices, and in particular, to portable devices 
having very large requirements for storage capacity of data, 
such as audio/music devices, needed to play and record data, 
including audio, still images, video, text, and music, 

20 

BACKGROUND OF THE INVENTION 

With the rapid growth of mobile computing and recent 
developments in digital data compression, digital devices, 
such as music/camera/video players and recorders, have the 
potential of becoming more popular. In the case of digital 25 
music players/recorders, these devices offer a better means 
of taking advantage of music offered on the Internet and are 
more resilient than drive systems having moving parts, such 
as CD players and MD players. In the case of digital 
cameras, such devices offer quick previews means with fast 30 
PC connectivity to communicate and store images. In the 
case of cellular phones, such devices offer a convenient 
means of capturing large amounts of data anywhere, any- 
time. In addition, as technology advances electronic devices 
are, in general, shrinking in size, and with them so are 35 
portable digital devices. 

Unfortunately, high quality music or audio, images, and 
video require a large amount of digital memory. For 
example, even after an over 10-to-l compression of PCM 4Q 
format, an hour of high quality digital music may still 
require 60 Megabytes of memory. In order to reduce power 
consumption of the portable devices most vendors typically 
use non-volatile memory, such as a FLASH type memory. 
However, this type of memory is relatively expensive and 45 
limited in capacity, and as a result no more than 128 
megabytes are typically currently used. Clearly, this amount 
of onboard memory is not large enough to support a large 
library of digital data, such as text, audio, image, and video 
files. An average library of a typical music listener/collector 5Q 
today may require gigabytes of storage space. 

In order to solve the storage problem, the portable devices 
rely, in many cases, on a hard disk of a Personal Computer 
(PC) for storing a large library of "records." As a result, 
these current devices are portable only as long as one is 55 
satisfied with very limited storage capacity for information, 
such as about an hour of music that has been downloaded 
from the hard disk of the PC to the onboard memory of the 
portable device, or a memory card provided with the device. 

However, this limits the user to only about an hour of 60 
playtime and in order to download new digital data for use 
on the digital device, a PC having a hard drive with a library 
of "records" has to be readily available to download new 
records to the portable device. The problem is compounded 
with image data and even more so with video data. 55 

Others have tried to solve the problem, for example, by 
using a mini-disk as a storage device for the library 
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of 'records." This proposed solution was also not very effec- 
tive or portable in that one still needed to have access to or 
carry a portable mini-disk storage box instead of a PC. Also, 
the CD player was required to continuously operate during 
music playback. This may impact negatively on the portable 
device's power consumption and thus its play/record times. 
This approach has another significant disadvantage in that 
there are moving parts during data play/record time. 

Some vendors integrate a micro-drive into the portable 
device in an attempt to solve the storage capacity crunch. 
Although the micro -drive may have a higher capacity than 
available non-volatile memory, it is still limited in storage 
capacity (e.g., typically limited to about 350 megabytes). In 
addition, it is orders of magnitude more expensive relative 
to other mass storage devices. Furthermore, like the mini- 
disk, the micro-drive is continuously active when the device 
is on and this, as was mentioned earlier, impacts negatively 
on the portable device's power consumption and perfor- 
mance characteristics in harsh environments (e.g., shock). 

Accordingly, there is a need for a small size, low-cost and 
power efficient solution to the high capacity storage needed 
for the upcoming portable digital music or audio, camera, 
video, and cellular phone players, and the like. Similar needs 
are mirrored in other markets, such as personal digital 
assistants and electronic books. The solutions described 
herein are applicable in other markets in which a portable, 
battery operated, relatively low cost mass storage device is 
needed to store relatively large amounts of data. 

SUMMARY OF THE INVENTION 

The above described problems associated with prior art 
devices and techniques for storing large amount of digital 
data, including for example text, audio, images, and video 
files, onboard of a portable device, are overcome by the 
present invention. The present invention is directed to a 
portable device that utilizes a battery operated conventional 
hard disk as part of the portable device. The hard drive can 
be either an integral or a stand-alone part of the device. 

According to one embodiment of the invention, the por- 
table device includes a player and a hard disk (e.g., a disk 
drive including a hard disk storage medium). Preferably, 
both parts are small, battery operated and portable. The hard 
disk preferably has a storage capacity of several gigabytes of 
digital data (including multimedia data, such as text, audio, 
image, video and/or music data, as well as program files). 
The player will typically have electronics to play or display 
the digital data files, local non-volatile memory to store a 
limited amount of playtime data, and peripheral devices to 
record and play text, audio/music, still images, and/or video. 
The player can include, for example, a music playback 
device for playing and recording audio information, a digital 
photography camera for playing and recording still image 
photography information, a digital video camera for playing 
and recording video information, a cellular phone for play- 
ing and recording audio information, etc. 

To improve the portability of the device, it can be 
designed as two independent parts including the hard drive 
unit and the player unit. This allows the player unit to be 
detached and carried separately from the hard drive unit 
once the player on-board memory has been loaded with data 
for a period of playtime. In this embodiment, the player 
device is far more durable and resilient to shock. 
Accordingly, the present invention provides all the advan- 
tages of a portable chip memory based device with the 
advantage of immediate and in-the-field access to large 
volumes of data. 
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In accordance with another aspect of the invention, the 
hard disk and the player form an integral portable device, 
preferably having player and disk drive electronics that are 
integrated on the same circuit substrate, such as a printed 
circuit board (PCB). The typical electronics for managing 
the data on a hard drive are integrated with the recording, 
playing or displaying electronics. In addition, certain elec- 
tronic components may be shared by the hard disk controller 
and player electronics, thus further reducing the cost and 
size of the portable device. This creates a more tightly 
integrated solution that benefits from further power con- 
sumption reduction, lower cost and smaller size. 

In some cases, the preferred requirements for managing 
the data on the hard drive can be relaxed if the application 
is only for audio, images, or video, since the file sizes are 
generally large and continuous over sectors of the memory. 
The hard disk electronic controller and electronic circuitry 
can be simplified and a smaller (and cheaper) chip having 
less cache memory can be used. Under such circumstances, 
the electronics can be simplified and further reduction can be 
achieved in power consumption and cost. Also, file 
descriptions, including for example header information, 
song titles, image descriptions, etc. can be uploaded from the 
hard disk to the non-volatile memory so that the user can 
review and select items for use on the player without 
accessing and running the hard disk. 

A further embodiment within the scope of the present 
invention is directed to a method of playing digital data on 
a portable handheld device. The method of playing data on 
the portable handheld player includes storing digital data on 
a hard disk of a portable device as one or more data files, 
transferring the data files to a non-volatile memory of the 
player device, and processing the data on the non-volatile 
memory with digital electronics to produce digital signals. 
During the playback period, the disk can be detached, turned 
off, and/or placed in a locked state to both reduce power 
requirements and also the vulnerability to shock. In addition, 
the method of playing data can include retrieving the digital 
data to be stored on the hard disk from an external commu- 
nications device that is coupled to the hard disk. 

In another embodiment, the present invention includes a 
method of recording data on a portable handheld device. 
This method includes converting an analog (music/audio/ 
image/video/text) signal to digital data, processing a digital 
bit-stream with digital electronics capable of processing the 
data to produce digital signals, and storing the digital data on 
the player's non-volatile memory or directly to the hard disk 
of the portable device as one or more files. In addition, the 
method of recording data on the portable handheld device 
can include retrieving the data to be converted from an 
external communications device coupled to the digital elec- 
tronics. 

In another embodiment, the present invention includes a 
method of downloading data to a portable handheld device 
having a dedicated hard drive and player. The method for 
downloading data includes coupling the portable handheld 
device to an external communications device, selecting one 
or more data and program files for download, downloading 
the selected data and program files from the external com- 
munications device to the portable device, and storing the 
downloaded data and program files in a disk storage medium 
of the hard disk of the portable device. 

In another embodiment, file descriptions, such as the 
name of song titles or image descriptions, are collectively 
transferred to the non- volatile memory of the player. In this 
manner, the selection, organization, and other manipulations 
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of the files can be accomplished without accessing and 
running the hard disk. Once the task is complete, the hard 
disk can be accessed and all the requirements implemented 
in a relatively short period of time. 
5 Voice recordings can be attached to images to assist in the 
organization and retrieval of the images. 

BRIEF DESCRIPTION OF THE INVENTION 

The foregoing and other aspects of the present invention 
10 will become apparent from the following detailed descrip- 
tion of the invention when considered in conjunction with 
the accompanying drawings. For the purpose of illustrating 
the invention, there is shown in the drawings embodiments 
that are presently preferred, it being understood, however, 
15 that the invention is not limited to the specific methods and 
instrumentalities disclosed. In the drawings: 

FIG. 1 shows top and side views of an exemplary portable 
device having a detachable hard disk in accordance with the 
20 present invention; 

FIG. 2 A is a high-level block diagram showing an exem- 
plary data-flow for the device of FIG. 1 in accordance with 
the present invention; 

FIG. 2B is another high-level block diagram showing an 
25 exemplary data-flow for the device of FIG. 1; 

FIG. 3 is a top and side view of another exemplary 
portable device having an integrated hard disk in accordance 
with the present invention; 

FIG. 4A is a high-level block diagram showing an exem- 
30 plary data-flow for the device of FIG. 3 in accordance with 
the present invention; 

FIG. 4B is another high-level block diagram showing an 
exemplary data-flow for the device of FIG. 3; 
35 FIG. 5 is a block diagram showing the exemplary player 
device of FIGS. 1 and 3; and 

FIG. 6 is a block diagram showing another exemplary 
player device. 

DETAILED DESCRIPTION OF PREFERRED 
40 EMBODIMENTS 

The present invention is directed to a hard disk based 
portable handheld device that provides for storing relatively 
large amounts of digital data and/or program files on the 

45 portable device using the hard disk. The portable handheld 
device includes a player for playing/recording data, such as 
audio and music, and a hard disk (e.g., a disk drive including 
a hard disk storage medium) for storing relatively large 
amounts of data that can be used by the player. Preferably, 

50 the hard disk has a storage capacity of several gigabytes of 
digital data (including multimedia data, such as text, music, 
video and/or audio data, as well as program files). The 
present invention was developed in part to provide a small 
size, low-cost, and power efficient portable device having a 

55 high storage capacity. 

The following section refers to FIGS. 1 and 2 in describ- 
ing the embodiment of the invention in which the player and 
hard disk that form the portable device are selectively 
detachable from one another. FIGS. 3 and 4 are referred to 

60 in describing the embodiment in which the player and hard 
disk are integrated (e.g., not detachable) into a single hous- 
ing of the portable device. Preferably, but not necessarily, 
the integrated portable device has a single substrate for 
supporting the player and hard disk controller electronics. 

65 The remaining sections of this detailed description refer to 
FIGS. 5 and 6 and relate to further details of the architecture 
of an exemplary portable device. 
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Portable Device With Detachable Hard Disk The hard disk 3 in the detachable embodiment includes a 

FIG. 1 shows a high-level block diagram of the portable hard disk housing containing a disk storage medium for 

device according to one embodiment of the present inven- storing the digital data and the necessary electronic circuitry 

tion. As shown in FIG. 1, the portable device 1 comprises f or controlling and operating the hard disk. The electronic 

two main parts, the portable player 2 and the hard drive 3. 5 circuitry is disposed on a circuit substrate and is selectively 

The processor 4 prepares the digital data, usually requiring operatively coupled between the disk storage medium and 

a decompression process, for the D/A converter 20 on the one of the player and an exter n a l communications device for 

player 2, which in turn converts the digital data from digital uploading ^d/or downloading data. The detachable hard 

format into analog signals. Those signals can then be sent to disk has its 0WQ f s and is ferably battery 

earphones 5, or alternatively, connected directly to other 4 , ™ , J , . ■«!_* • * 

, *\ , ,.<s j * i i t *i_ io operated. The hard disk PCB, as shown in the top view or 

stand-alone audio amplifiers 6 and external speakers. In the - . , . . . iL , « j- , 

case of a camera oV video, the processor 4 would be FIG. 1, is a partial cut-a-away view with the hard disk PCB 

preparing the digital image for the digital to optical Pf 1 * 1 c f; a ^ f ° r and i0 ^™ the l ° c * 10n and 

converter, which would finally be projected on a display. relationship of the disk storage medium to the PCB 

In addition, an A/D converter 21 can convert the audio ^ P laver ,ncludes a P laver housin g havin S a ™ h6 state 

signal from a microphone 7 or other audio input and 35 electronic memory for use in active playback and recording 

transfers the digitized signal to the processor 4. The digital and nas electronic circuitry disposed on a circuit substrate 

data is preferably compressed in the processor 4 to reduce for transferring data between its memory and the hard disk, 

the memory requirements of the data. The digital data is The player has an interface corresponding the hard disk 

stored on an onboard memory 8, preferably non-volatile interface for selectively attaching and detaching the player 

memory, such as a FLASH-type memory. 20 and the hard disk. The player has an onboard power source, 

Preferably, control buttons 15 on the portable device 1 such as a battery, and the battery-operated player 2 can play, 

allow for operation of the player 2 and its interface with the for example, text, audio/music, image, and video files stored 

hard disk 3 via an interface 9, which can be a physical hard on its local memory. 

connector or a wireless interface, The portable device 1 can Preferably, the portable device 1 also includes a high- 
also have an interface 10 to allow data-file download/upload 25 speed i nter face 10, such as a high-speed connection, for 
from an external ^ communications device 11, such as a PC, C0U pling the portable device 1 to an external communica- 
te the portable device hard disk 3. Interface 10 can be a tions device 11, such as a PC, for downloading of digital data 
physical hard connector or a wireless interface. The portable from an external SQUrce tQ ^ We deyice h can ^ 
device can also include an interface to, for example, a media aUow a pc lQ do ^ ma emeQt . ^ Qard disk 
card 13, which can be available as an additional or alterna- - . , A c , to , ATATM . 4 
tive on-board memory unit. 30 ? can be connected for example through an ATA™ gr- 
ille hard disk3 is preferably a PC style hard disk, such face ^ be 0 ™ " PC ^J ro ^ m \^ ***** 
as an ATA-type hard drive. The dimensions and weight of ex 1 am P le SCANDISK™, and other hard disk 
such a hard drive 3 would be suitable for portable applica- utilities'programs. 

tions. The preferred dimensions would be approximately In 501116 cases > the preferred requirements for managing 
110 mmx70 mmxlO mm and its weight approximately less 35 tne data on the hard drive can be relaxed if the application 
than 100 g. These preferred dimensions currently represent is only for audio, images, or video, since the file sizes are 
the smallest hard disk available that has achieved the desired generally large and continuous over sectors of the memory, 
low cost per megabyte is this size. As new smaller drives Under such circumstances, the electronics can be simplified 
having comparable, or smaller, size and cost become avail- and further reduction can be achieved in power consumption 
able they may be used with the present invention. 40 and cost. This is accomplished by not requiring the same 
Furthermore, like a conventional hard drive, the hard drive amount of processing power to manage the memory of the 
3 is preferably capable of uploading and downloading data hard disk. Accordingly, the hard disk electronic controller 
very rapidly (e.g., about 12 seconds for 32 megabytes of and electronic circuitry can be simplified and a smaller (and 
data), the limitation being the speed of the on-board cheaper) chip having less cache memory can be used, 
memory. As a result it is possible to rapidly download hours 45 FIGS. 2 A and 2B are flow-charts showing exemplary 
or more of data, such as audio, to the player for playback. methods of operation for a portable device having a detach- 
After the data has been downloaded, the hard disk can be able hard disk in accordance with the present invention. As 
detached and removed during playtime. shown in FIG. 2A, the method includes activating the 
Referring to FIG. 1, the two main parts of the portable portable handheld device at step 100. Preferably, although 
device 1 (e.g., the player 2 and hard disk 3) can be detach- 50 not necessarily, the player and the hard disk are attached at 
ably connected (e.g., selectively attached and detached) with the start of the process. Two options are then available to the 
a special, easy to engage connector at interface 9, or alter- user. The user can download data from an external device, 
natively a wireless type of interface, to facilitate the upload/ or alternatively, the user can download data from the hard 
download process. Preferably, the hard disk is an indepen- disk of the portable device. 

dent unit that is dedicated to storing data and programs for 55 In order to download data from an external device, the 

use by the player. In other words, the hard disk is not portable device is attached to an external communications 

associated with another device external to the portable device, such as a PC at step 105. Data and program files can 

device, such as a general purpose computer. This type of be downloaded from the PC to the portable device at step 

arrangement is very attractive because it allows the user to 110. The data and program files can be downloaded to a solid 

detach the lighter player 2 from the independent, dedicated 60 state electronic memory of the player, or preferably, to a disk 

hard disk 3. storage medium of the hard drive. If the portable device was 

The hard drive 3 can also include a card slot (not shown) connected to an external communications device, then the 

for inserting a memory card from another device. Data/files portable device is detach from the external communications 

can then be transferred from the portable device to the device at step 115. This can include detaching a physical 

memory card for use with the other device. Alternatively, 65 connection, such as a standard wired connection, between 

data/files can be transferred from the memory card to the the portable device and the external communications device, 

hard disk. or alternatively, terminating/disconnecting a wireless con- 
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nection between the external device and the portable device. 
Alternatively, the user can download data directly from the 
hard disk, without accessing an external device. 

The user chooses a play-list from the library of records 
stored on the hard disk of the portable device at step 120. 
The play-list and programs are transferred at step 125 from 
the hard disk to the player device. Preferably, this transfer 
includes the transfer of digital data from the disk storage 
medium of the hard disk to the FLASH memory or other 
memory of the player. Also, header information for the data 
and each data file can be uploaded from the hard disk to the 
non-volatile memory so that the user can review and select 
items for use on the player without accessing and running 
the hard disk. Preferably, data is transferable between the 
memory of the player and the disk storage medium of the 
hard disk. The hard disk is powered down at step 130. 

The player is then detached from the hard disk at step 135. 
The user can use the player to play the play-list at step 140. 
When the user desires to modify or add to the current 
play-list, the user attaches the player to the hard disk at step 
145, This includes physically re-attaching the player to the 
hard disk. Again, the user can either download data from an 
external device or directly from the hard disk of the portable 
device. 

As shown in FIG. 2B, it is preferred that the file 
descriptions, such as the name of song titles or image 
descriptions, be collectively transferred from the hard disk to 
the non-volatile memory of the player. Accordingly, step 117 
is added to the process shown in FIG. 2A and the file 
descriptions, such as the play-list titles, are transferred from 
the hard disk to the on-board memory of the player. The hard 
disk is then detached from the player at step 118 and the user 
can review and select a play-list at step 120. After a play-list 
is chosen, the player is attached to the hard disk at step 122 
and the play-list is transferred from the hard disk to the 
player at step 125. In this manner, the selection, 
organization, and other manipulations of the files can be 
accomplished without accessing and running the hard disk. 
Once these tasks are complete, the hard disk can be accessed 
and all the requirements implemented in a relatively short 
period of time. The hard disk can then be powered down at 
step 130, detached from the player at step 135 and the 
play-list can be played at step 140. 
Portable Device With Integral Hard Disk 

FIG. 3 shows another embodiment of the present inven- 
tion wherein the portable device has an integrated hard disk. 
Referring to FIG. 3, the portable device's two main 
elements, the player 2 and the hard disk 3, are integrated into 
the same housing of the portable device (e.g., the portable 
device has a single housing and the player and the hard disk 
are not detachable). Preferably, but not necessarily, the 
integrated portable device has a single substrate for support- 
ing the player and hard disk controller electronics. Thus the 
hard-disk controller, the player's electronics and memory 
are built on the same board 14. This allows a higher level of 
integration that leads to lower cost and a smaller portable 
device 1. In this configuration as well, the hard disk 3 can 
include an interface 10 for connecting the hard disk 3 
directly to a PC (not shown) for data down-up loads and for 
other disk management utilities. Preferably, the player and 
the hard disk share common electronics, such as for 
example, a DSP, a memory, a micro-controller, etc. 

The preferred single circuit substrate includes a solid state 
electronic memory for use in active playback and recording, 
wherein data, such as audio information, is transferred from 
the hard disk to the memory and then the hard disk is 
deactivated or placed in a locked state. Electronic circuitry 



for the player and the hard disk is selectively operatively 
coupled between the disk storage medium and either the 
player or an external communications device for uploading/ 
downloading digital data between the hard disk and either 

5 the player or the external communications device. In 
addition, the electronic circuitry is selectively operatively 
coupled between the hard disk and the memory for playback 
of data, such as audio information, from the memory. At 
least one power source is provided in the housing for 
providing power to the player, the hard disk, and the 
electronic circuitry for operating the portable device. 

In this embodiment having an integrated player and hard 
drive, the hard drive is preferably deactivated and/or placed 
in a locked state once the data has been transferred from the 
hard disk to the player memory (e.g., the hard disk is locked 

15 or turned off prior to and during playtime). The portable 
handheld device can include a deactivation mechanism for 
selectively turning off or locking the hard disk during 
playtime and allowing the hard disk to operate again when 
read/write access is required. 

20 FIGS. 4A and 4B are a flowcharts showing a method of 
operation for the exemplary portable device of FIG. 3 having 
an integral hard disk and player. As shown in FIG. 4A, the 
method includes activating the portable handheld device at 
step 150. Two options are again available to a user, the user 

25 can download data from and external device to the portable 
device at step 160, or alternatively, the user can transfer data 
from the hard disk of the portable device to the memory of 
the player at step 170. 
To download data from an external source, the portable 

30 device is attached or coupled to an external communications 
device, such as a PC, at step 155. Data and program files can 
be downloaded from the external communications device to 
the portable device at step 160. The data and program files 
are downloaded the disk storage medium of the hard drive. 

35 After downloading the data, the portable device is detached 
from the external communications device at step 165. This 
can include detaching a physical connection, such as a 
standard wired connection, or alternatively, terminating a 
wireless connection between the portable device and the 

40 external communications device. . 

The user can choose a play-list from the library of records 
stored on the hard disk of me portable device at step 170. 
Note that the user does not have to download data from an 
external source prior to choosing the play-list. The play-list 

45 and programs are transferred at step 175 from the hard disk 
to the player device. Preferably, this transfer includes the 
transfer of digital data from the disk storage medium of the 
hard disk to the FLASH memory or other memory of the 
player. In addition to data relating to the play-list, header 

50 information for the data and each data file can also be 
uploaded from the hard disk to the non-volatile memory so 
that the user can review and select items for use on the player 
without accessing and running the hard disk. The hard disk 
is powered down at step 180. 

55 The hard disk is locked/de-activated (e.g., turns power 
off) at step 185 such that it does not operate during playtime. 
The user can use the player to play the play-list at step 190. 
When the user desires to modify or add to the current 
play-list, the user unlocks/re-activates (e.g., turns power on) 

60 the hard disk. 

The user can choose a new or modified play-list from the 
library of records stored in the disk storage medium of the 
hard disk at step 170. Alternatively, the user can attach the 
portable device to an external communications device at step 

65 155 and then download data and program files from the 
external communications device to the portable device at 
step 160. 
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As shown in FIG. 4B, it is preferred that the file 
descriptions, such as the name of song titles or image 
descriptions, be collectively transferred from the hard disk to 
the non-volatile memory of the player. Accordingly, step 167 
is added to the process shown in FIG. 4A and the file 
descriptions, such as the play-list titles, are transferred from 
the hard disk to the on -board memory of the player. The hard 
disk is then de-activated (e.g., turned off or placed in a 
locked state) from the player at step 168 and the user can 
review and select a play-list at step 170. After a play-list is 
chosen, the player is re-activated (e.g., turned on or 
unlocked) to the hard disk at step 172 and the play-list is 
transferred from the hard disk to the player at step 175. In 
this manner, the selection, organization, and other manipu- 
lations of the files can be accomplished without accessing 
and running the hard disk. Once the task is complete, the 
hard disk can be accessed and all the requirements imple- 
mented in a relatively short period of time. The hard disk can 
then be powered down at step 180, de-activatc/locked from 
the player at step 185, and the play-list can be played at step 
190. 

An exemplary process for playing digital data and pro- 
gram files on the exemplary portable devices of FIGS. 1 and 
3 includes: 

(a) Downloading data and files that are needed to operate 
the portable device 1 from an external communications 
device U to the hard disk 3. The data and files can be 
downloaded using any standard download technique 
and can be accomplished wirelessly, or wired directly 
to the external communications device 11 that is 
coupled to a server having stored data and program 
files. The external communications device 11 can 
include, for example, a host computer, a cable set- top 
box, the Internet, an Intranet, a modem, etc. In some 
instances an IDE connection to a PC may be advanta- 
geous since the PC views the device as a standard hard 
drive thereby making file transfers very simple and fast. 

(b) Downloading selected files and programs from the 
hard disk 3 to the player's onboard memory 8. 

(c) Processing the data files with the dedicated processor 
4 and electronics on the player 2 to create analog 
audio/music signals and directing them to one or more 
of the earphone/speaker 5,6 output. 

An exemplary recording process is generally the converse 
of the playing process, and includes: 

(a) Digitizing an analog signal with an electric circuit. 

(b) Processing the digitized data using the dedicated 
processor 4 and electronics and temporarily storing the 
processed data on the onboard memory 8. 

(c) Uploading the stored data to the portable device hard 
disk 3 for permanent storage. 

An exemplary method of downloading data to the por- 
table handheld device having a dedicated hard drive and 
player includes: 

(a) Coupling the portable handheld device 1 to an external 
communications device 11. 

(b) Selecting one or more data and program files for 
download. 

(c) Downloading the selected data and program files from 
the external communications device to the portable 
device. 

(d) Storing the downloaded data and program files in a 
disk storage medium of the hard disk of the portable 
device. 

During the download process, it is possible to download 
part of each data file into the player memory. The download 
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process can also include downloading/uploading data and/or 
program files between the hard disk and the onboard 
memory during one of data playing and data recording. In 
addition, the method can also include downloading/ 
uploading data and/or files between the hard disk and the 
external communications device during one of data playing 
and data recording. 

The use of the hard disk with a portable device and the 
described method of operation provide for the following 
important advantages: 

1. Lowest onboard per byte storage cost among all current 
mass storage devices. 

2. Power consumption is minimized because hard-drive 
operation is not needed during play/record times. Dur- 
ing continuous operation the hard disk typically draws 
about 300 milli-amperes and during initialization it 
draws about 2 amperes. As a result 2 AA batteries can 
support more than 150 half-hours of uploads or down- 
loads to the onboard non-volatile memory. 

3. There are no moving parts during playtime. So there is 
no need to over-protect the device from vibration and 
shock that may cause skips. 

Architecture of Portable Handheld Player 

The player can include, for example, a music playback 
device for playing and recording audio information, a digital 
photography camera for playing and recording photography 
information, a digital video camera for playing and record- 
ing video information, a cellular phone for playing and 
recording audio information, etc. The below description 
related to an exemplary portable handheld audio playback 
unit for playing and recording of music and audio data. 
Other devices that can comprise the player include standard 
devices and therefore are not described in detail because 
they are well known in the art. 

In one exemplary embodiment of the present invention, 
the portable handheld device is a Portable Audio Playback 
Unit, in which audio content can be written, stored, 
retrieved, and played. In addition, the unit can intelligently 
interact with the user, displaying non -audio information, 
accepting input from the user through a keyboard interface, 
and collecting statistics on the unit's usage. 

FIGS. 5 and 6 depict alternative exemplary embodiments 
of the portable device. The significant difference between 
the two embodiments is that one employs a Static Random 
Access Memory (SRAM), while the other does not. This, 
and other differences, are a matter of economics and avail- 
ability of devices, and do not affect the overall function of 
the unit. Accordingly, the descriptions that follow relate to 
either block diagram as appropriate. 

One particularly important aspect of the present invention 
is the use of a hard drive (such as the kind typically used in 
a laptop or notebook computer), which is a delicate and high 
power consuming device. Therefore, to use a hard drive in 
a portable, hand-held audio player, it was necessary to find 
a way to both protect and reduce the power consumption of 
the hard drive. 

In particular, the hard drive is subject to breakage if 
operated while the device is not stationary. This poses a 
significant problem for a portable, typically hand-held, 
60 device. In the present invention, the ease of breakage was 
dealt with in two ways: First, a careful mechanical study was 
conducted to find the thickness of a reasonably available 
absorption material needed to be used to pass a 1 meter drop 
test. It was discovered that about 0.8 inches of such material 
was sufficient to protect the hard drive. Second, a secondary 
stationary memory concept was used as the active system 
during playback or recording. Here, the hard drive uploads 
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an hour or so of material to the solid state memory and locks reduced. In accordance with the present invention, the hard 

the drive. This process takes about 7 seconds. Thus, the disk drive may be subject to breakage if operated while the 

medium is normally locked, especially while the unit is device is not stationary. This poses a significant problem for 

being carried about by the user. a portable, typically hand-held, device. This is one reason 

The aforementioned power consumption problem was 5 why hard drives have never been used for portable devices, 

solved using the secondary memory as well, since the drive Another reason is because they were not built for that 

only needs to spin momentarily. purpose. However, hard drives have one clear advantage 

The various components of the exemplary portable over other media in that they are very mature technology and 

devices shown in FIGS. 5 and 6 will now be described. therefore have ridden far down the price performance curve. 

Communications Device 10 In the present invention, the ease of breakage was dealt with 

This device is external to the subject portable audio in two ways. First, a careful mechanical study was con- 
device, and is shown for clarity and completeness. When the ducted to find the thickness of a reasonably available absorp- 
portable handheld audio device is attached to the commu- tion material needed to be used to pass a 1 meter drop test, 
nications device, such as for example a computer, commu- It was discovered that 0.8 inches of such material is suffi- 
nication between the two can be achieved. Such communi- 15 cient to protect the hard drive. Second, a secondary station- 
cation may be done via a parallel port, a serial port, ATAbus, ary memory concept was devised to be used as the active 
or any other convenient means. Through this port, digital system during playback or recording. Here, the hard drive 
data, including both audio and non-audio content, can be uploads an hour or so of material to the solid state memory 
downloaded to the portable handheld audio device, and and locks the drive. This process takes about 7 seconds, 
device usage statistics can be uploaded. If the portable 20 Thus, the disk medium is normally locked, especially while 
handheld audio device is used as a recorder, this port can be the unit is being carried about by the user, 
used to upload the recorded content to the computer. With regard to the absorption material, it should be noted 
Alternatively, the communications device can include a that we have not yet identified the best material to use. We 
set-top box, a personal computer, a wireless modem link, a have determined that the properties for such a material are 
direct modem link, etc. 25 to absorb a high impact and also to provide a loose enough 
SYC801/SYC810 motion for normal motion. It is analogous to a car wheel 

The components labeled SYC801 and SYC810 in FIGS. suspension system but more complicated since it needs to 

5 and 6 are each a Digital Signal Processor (DSP) (although perform 360 degrees. In a car, one needs to prevent damage 

the invention may employ any suitable type, not only those from high impact and also to have a smooth ride over small 

types explicitly shown), in which the major program for the 30 bumps. These are competing constraints. There are many 

overall operation of the portable handheld audio device materials that may provide this but none have been selected 

executes. The functions of this program are manifold, and yet. It may end up being a combination of a few. The 

include communication with the computer, reading/writing measurements we performed were to define that deceleration 

data from/to the Flash and Disk memories, compressing and needed to prevent the hard drive from breaking. This in turn 

decompressing audio data, and communicating with the 35 allows for the definition of the types of materials we need, 

microprocessor and computer. Also, the playback unit can be designed so that the hard 

OSC drive can be disconnected from the playback unit. 

This Oscillator supplies the clock necessary for the opera- Accordingly, the unit can operate independently in case the 

tion of the DSP, and may be set at any convenient frequency, user wants to use the device in a particularly harsh envi- 

not just the 12.2880 MHz explicitly shown. 40 ronment or to reduce the weight and size of the product for 

Microprocessor/Display/Keys/Buttons easier mobility. 

The microprocessor executes a program that interprets The hard drive can interface with an external communi - 
key depressions from the user, and provides visual feedback cations device, such as a personal computer (PC), in a 
and prompts on the display. In addition, the microprocessor number of ways, including for example: (1) through an IDE 
program contains a clock function, by which messages and 45 interface that is very fast and acts as an external drive for the 
prompts keyed to date and/or time can be activated without PC; (2) through a USB (Universal Serial Bus) interface; and 
burdening the DSP, since the DSP typically requires more (3) through a parallel port interface. Other means of corn- 
power for this function. munication are also possible. 
Flash Memory Other advantages of using a hard drive include: 

Flash memory is a non-volatile storage medium. Audio 50 The hard drive can be changeable to upgrades in memory 

data can be loaded into Flash memory and the power size ^ the densities grow, 

subsequently removed to conserve energy. When the audio The volume of audio for the ^ of the unit i{ the bi 

data is needed, power can be restored, and the data quickly noveU • a mature technology> hard driv6j for tne 

accessed. Note that the secondary memory is not limited to e of idin an abuodance of audio . 

Flash memory, as SRAM, DRAM and other types of solid 55 „ , 

state memory may also be used. Compression algorithms, such as MP3, are used to maxi- 

Hard Drive mize amount °t audio tor the amount of memory 

Disk memory is another non-volatile storage medium. It (typically, 100 kbit per minute) at CD-like quality, 

is economical to store vast quantities of audio data on the We propose to use the 2.5" laptop-type drive since it is 

'Disk, ready for transfer to the Flash memory for quick 60 inexpensive and designed for relative durability, 

processing as directed by the DSP. However, smaller drives may make more sense in the 

As discussed above, an important aspect of the present future, 

invention is the use of a hard drive (such as the kind typically The present invention is also advantageous in high vol- 

used in a laptop or notebook computer), which is a delicate ume recording applications. One issue with portable 

and high power consuming device. Therefore, to use a hard 65 digital recorders is that memory is expensive, and so 

drive in a portable, hand-held audio player, the hard drive time is relatively limited. The use of a high capacity 

must be protected and its power consumption must be hard drive remedies this problem. 
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The present invention may also be expanded to video and 

digital cameras. 
The algorithms can be loaded from the hard drive to offer 

different algorithms in the future. 
SRAM 

It may be convenient and economical to store some of the 
DSP's program external to the DSP itself. This Static 
Random Access Memory is intended for that purpose, 
although DRAM may also be used. 
DAC 

Audio data, after being decompressed or otherwise 
manipulated by the DSP, is presented to this Digital-to- 
Analog Converter (DAC). The digital data, in conjunction 
with various clocking signals, is converted to a smoothly- 
varying analog signal representative of the intended sound. 
In addition, separation of Left and Right Audio signals takes 
place within the DAC. 
AMP 

The audio signal is Amplified to a level suitable for 
speakers or headphones. 
Other Applications 

Audio can be downloaded from the Internet, stripped 
from personal CDs (compact disks) and loaded into the hard 
drive, and/or recorded and ported to the hard drive. In 
addition, a wireless interface to the unit can offer a way to 
transfer audio/video (AV) information. 

The inventive device may also be used in an automobile. 
For example, the unit can be built into an auto panel system 
and audio can be ported to the unit in a number of ways: (1) 
audio can be loaded onto the unit's hard drive by a portable 
PC; (2) the hard drive can be removed and interfaced to a PC 
for loading of the audio; (3) the audio can be recorded from 
the automobile's radio; and/or (4) dictation can be taken in 
the car using a microphone. 

Although illustrated and described herein with reference 
to certain specific embodiments, it will be understood by 
those skilled in the art that the invention is not limited to the 
embodiments specifically disclosed herein. Those skilled in 
the art also will appreciate that many other variations of the 
specific embodiments described herein are intended to be 
within the scope of the invention as defined by the following 
claims. 

What is claimed is: 

1. A portable handheld device comprising: 

a player capable of recording and playing digital data; and 
a hard disk removably coupled to said player for storing 
said digital data, said hard disk being configured to 
.transfer data from said hard disk to said player, wherein 
said hard disk is not associated with a general purpose 
computer; and 
wherein said player is configured to allow the data trans- 
ferred from the hard disk to be selected and to play the 
selected transferred data when the hard disk is not 
coupled to the player. 

2. The portable handheld device of claim 1, wherein said 
hard disk further comprises an interface connection, said 
interface connection communicating with an external com- 
munications device to allow data and file download/upload 
between said hard disk and said external communications 
device. 

3. The portable handheld device of claim 1, wherein said 
hard disk further comprises 

a hard disk housing; 

a disk storage medium disposed in said hard disk housing 

for storing digital data; 
electronic circuitry disposed on a circuit substrate in said 

hard disk housing, for uploading/downloading digital 
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data between said hard disk and one of said player 
and/or an external communications device; 
an interface in said hard disk housing for detach ably 
connecting said hard disk to said player; and 
5 a power source disposed in said hard disk housing, said 
power source being coupled to said electronic circuitry 
for operating said hard disk. J 
4. The portable handheld device of claim 3, wherein said 
power source comprises a battery. 
10 5. The portable handheld device of claim 1, wherein said 
player further comprises: 
a player housing; 

a solid state electronic memory disposed in said player 
15 housing for use in active playback and recording, 
wherein said data is transferable either from said hard 
disk to said memory or between said hard disk and said 
memory before said hard disk is detached form said 
player; 

20 electronic circuitry disposed on a circuit substrate dis- 
posed in said player housing, for playback of said data 
from said memory; 
an interface in said player housing for detachably con- 
necting said player to said hard disk; and 
25 a power source disposed in said player housing, said 
power source being coupled to said electronic circuitry 
for operating said player. 
6. The portable handheld device of claim 5, wherein said 
power source comprises a battery. 
30 7. The portable handheld device of claim 1, wherein said 
hard disk can be coupled to an external device for data and 
hard disk management. 

8. The portable handheld device of claim 1, wherein said 
player is a music player and said data comprises audio 

35 information. 

9. The portable handheld device of claim 1, wherein said 
player is a digital photography camera and said data com- 
prises digital optical image information, 

10. The portable handheld device of claim 1, wherein said 
40 player is a digital video camera and said data comprises 

digital video information. 

11. The portable handheld device of claim 1, wherein said 
player is a cellular phone and said data comprises audio 
information. 

45 12. The portable handheld device of claim 1, wherein said 
files have file sizes that are generally large and continuous 
over sectors of memory thereby requiring less processing 
power to manage said memory of said hard disk, and 
wherein said hard disk electronics are simplified and said 

50 hard disk electronic controller comprises a smaller chip 
having less cache memory. 

13. The portable handheld device of claim 1, wherein file 
descriptions are collectively transferable to said non-volatile 
memory of said player, and wherein one or more of a 

55 selection, an organization, and other manipulations of said 
files can be accomplished without accessing and running 
said hard disk. 

14. The portable handheld device of claim 13, wherein 
once said selection, organization, and other manipulations of 

60 said files is complete, said hard disk can be accessed and said 
selected files can be transferred in a relatively short period 
of time. 

15. The portable handheld device of claim 1, wherein 
voice recordings can be attached to said data to assist in 

65 organization and retrieval of said data. 

16. The portable handheld device of claim 1, further 
comprising a card slot formed in said portable device and 
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coupled to said portable device electronics, said card slot 
constructed to receive a memory card that can be inserted 
into said card slot for transferring data between said portable 
device and said memory card. 

17. A method of playing digital data on a portable 
handheld device having a dedicated hard disk and player 
comprising: 

storing digital data on said hard disk of said portable 

device as one or more data files; 
allowing a portion of the digital data on said hard disk to 

be selected for transfer to said player device; 
transferring only said selected data filed to a non-volatile 

memory of said player device; 
detaching the hard disk from the portable device; and 
processing said selected data in said non-volatile memory 

with digital electronics to produce digital signals when 

the hard disk is detached from the portable device. 

18. The method of claim 17, further comprising storing 
programs used to play said digital data on said hard disk. 

19. The method of claim 18, wherein said programs are 
used to play one of compressed and uncompressed data. 

20. The method of claim 17, further comprising uploading 
file header information for said data to said non-volatile 
memory for use in reviewing and selecting items from said 
player memory. 

21 . The method of claim 17, wherein said hard disk is 
used as a general-purpose storage device. 
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22. The method of claim 17, further comprising retrieving 
said digital data to be stored on said hard disk from an 
external communications device coupled to said hard disk. 

23. The method of claim 17, further comprising discon- 
5 necting power to said hard disk when said hard disk is not 

in use. 

24. The method of claim 17, further comprising placing 
said hard disk in a locked state during playtime and unlock- 

10 ing said hard disk when read/write access is required. 

25. A method of downloading data to a portable handheld 
device having a detachable hard drive and player compris- 
ing: 

coupling said portable handheld device to an external 
35 communications device while said hard drive is 
detached from the player; 

selecting one or more data and program files for down- 
load; 

20 downloading said selected data and program files from 
said external communications device to said portable 
device; 

attaching said hard drive to the player; and 
25 storing said downloaded data and program files in a disk 
storage medium of said hard drive. 

***** 
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